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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

X p « o , t < ^ REGION IX AR0008 
75 IHawthorne Street 

San Francisco, Ca. 94105-3901 
SFUND RECORDS CTR 

J u n e 1 9 , 1992 88132400 
ITX 2166-02979 

Mr. Gary Yamamoto 
Office of Drinking Water 
Department of Health Services 
1449 West Temple Street 
Los Angeles, CA 90026-5698 

RE: Draft Proposed Plan for the Glendale North 
Plume OU of the San Fernando Valley Superfund Project 

Dear Mr. Yamamoto: 

EPA has received your letter dated June 12, 1992 regarding 
comments on the Draft Proposed Plan for the Glendale North Plume 
Operable Unit (May 21, 1992). EPA would like to take this 
opportunity to respond to your comments. 

1. Proposed Cleanup Plan 

Data regarding contaminants in the groundwater in the Glendale 
Study Area obtained by EPA during the remedial investigation was 
used to estimate the health risks associated with exposure to the 
groundwater. As stated in the Draft Proposed Plan, EPA completed 
a risk assessment for the Glendale North OU in January 1992 that 
estimated the potential risks to public health under current 
situations and under potential future situations. The risk 
assessment examined the potential health effects if individuals 
were exposed to contaminated groundwater from the upper and lower 
zones of the aquifer. Chemicals of potential concern for the 
Glendale North OU used in the risk assessment calculations 
included: TCE, PCE, carbon tetrachloride, 1,1-DCA, 1,2-DCA, 1,1-
DCE, total 1,2-DCE, nitrate, and others including some metals 
detected in both trace quantities and, on occasion, above MCLs. 

Some metals including arsenic, nickel, mercury, zinc, and 
chromium were detected above MCLs in one or more of the shallow 
monitoring wells, during the initial sampling event of September 
1989. The initial event took place shortly after the wells were 
developed and the samples were not filtered to remove any suspended 
solids. All subsequent sampling events included filtering of the 
samples to accurately represent the levels of dissolved metals 
constituents. No metals with the exception of chromium and lead 
which were detected just once at levels just slightly above their 
MCLs and mercury which was detected twice at levels just slightly 
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labove the MCL, in one coarsely filtered sample have been detected 
above MCLs since the initial sampling event. In addition, the 
sampling data from the initial sampling event was not verified and 
therefore is not reliable. The administrative record guidance 
directs EPA not to include unvalidated data in the administrative 
record and therefore EPA may not rely upon such data in remedy 
selections. 

EPA believes that samples collected during the initial 
sampling event contained suspended particulate matter. The samples 
were not filtered and were preserved using nitric acid 
preservative. The nitric acid preservative effectively dissolves 
the suspended solids in the samples thus increasing the metals 
concentrations in these samples. This particulate matter may have 
been introduced during drilling or from formation disturbance of 
the naturally occurring sediments. The first step in any treatment 
of the extracted groundwater will include prefiltration prior to 
treatment for VOCs to ensure the removal of any particulate matter. 
These particulates may be the result of several factors including 
well construction, well development, and sampling technic[ues. The 
EPA believes that these particulates do not accurately reflect in­
situ groundwater conditions for the unfiltered samples. EPA 
believes that the metals detected in some monitoring wells during 
the initial sampling event are not compounds of concern for the 
Glendale North OU and that they do not pose any risk to public 
health. In addition, EPA will continue to monitor the groundwater 
of the Glendale Study Area to ensure that metals are not 
contaminants of concern. 

The preferred remedy would require treatment of the 
groundwater to MCLs for all contaminants of concern. Therefore, 
any water to be accepted by the City of Glendale is expected to 
meet all current MCLs. EPA's preferred alternative involves 
reinjecting the treated water if the City declines for any reason 
to accept the water. Enclosed for your review are two memoranda 
that further support EPA's position regarding metal detections in 
groundwater samples obtained during the early sampling events (see 
attachments 1 and 2). 

2. Background on the Groundwater Contamination in the San Fernando 
Vallev 

We will change the Proposed Plan to reflect this more accurate 
information, as provided by you. 

3. Selection of Cleanup Alternatives 

CERCLA Section 121(e) provides that no permit shall be 
required for the onsite portion of any remedial action. Therefore, 
no permit can be required for the design, construction or operation 



of the VOC treatment plant. However, all substantive requirements 
of any permit which would have been required shall be included in 
the selected remedy through the process of state identification and 
EPA selection of applicable or relevant and appropriate 
requirements ("ARARs"). EPA has solicited ARARS for the onsite 
portion of the remedy from the State of California in compliance 
with the National Contingency Plan, 40 C.F.R. Section 300.515(h). 
For further information on ARARs see the Administrative Record. 
Because the preferred remedy is described as including provision of 
the water to the City of Glendale (assuming the City accepts it), 
EPA would not consider the actual distribution of the water by the 
City to be part of the selected remedy. Such action by the City 
would have to meet any otherwise applicable permit requirements. 

As stated above in response to #1, the preferred plan would 
require treatment of extracted groundwater to MCLs for all 
contaminants of concern. We also explained in that response why 
contaminants other than VOCs are not expected to occur in the 
extracted water. The Administrative Record identifies applicable 
or relevant and appropriate requirements for reinjection, as 
developed through correspondence with both the California 
Environmental Protection Agency and the Regional Water Quality 
Control Board, the agency with jurisdiction under state law over 
reinjection. While a permit for onsite reinjection would not be 
required, all ARARs selected for reinjection in the remedial action 
would be met. 

4. EPA's Preferred Alternative 

Your office indicated that the following sentence is not 
clear: "EPA is the lead agency for this project and the Department 
of Toxic Substances Control of the State of California 
Environmental Protection Agency (CAL-EPA) is the support agency." 
This sentence states that DTSC is the support agency to EPA for the 
San Fernando Valley Superfund cleanup, per the definition in 40 
C.F.R Section 300.5 (see attachment 3). 

Should you have any questions please do not hesitate to 
contact me at (415) 744-2249 or have your attorney contact Marcia 
Preston of the EPA Region IX Office of Regional Counsel at (415) 
744-1388. 

Sincerely, 

^—t5iaire Trombadore 
Projec t Manager 



cc: Marcia Preston, EPA Office of Regional Counsel 

attachments 



M E M O R A N D U M CHM HILL 

TO: " Claire Trombadore/EPA 

Kevin Mayer/EPA 

COPIES: SybU Hatch/CH2M HILL/SFO 

FROM: Daniel Wendell/CH2M HILL/LAO 
Andy Austin/CH2M HILL/LAO 

DATE: June 16, 1992 

SUBJECT: Review of Metals Data from Monitoring Wells Located in the Glendale 
Study Area, North Operable Unit Area, San Femando Valley 

PROJECT: SFO69125.05.01 

Introduction 

To better evaluate and manage RI/FS efforts in the Glendale Study Area, EPA has divided 
the area into the "Glendale North Operable Unit" and "Glendale South Operable Unit" 
(Figure 1). Groundwater samples obtained from EPA's RI monitoring wells in the 
Glendale North Operable Unit (GNOU) area have been analyzed for potential organic and 
metal contaminants. Results of metals analyses indicate that metal concentrations are 
generally lower in filtered samples relative to unfiltered samples (CH2M HILL, December 
30, 1991). Some metals have been detected in concentrations above primary and secondary 
MCLs, primarily in unfiltered samples. These unfiltered samples do not appear to 
accurately reflect insitu groundwater conditions (CH2M HILL, December 30, 1991). This 
memorandum provides a review of potential groundwater contamination in the GNOU area 
by metals that have promulgated primary or secondary MCLs. Primary MCLs are health-
based standards whereas secondary MCLs address aesthetic concems such as taste and 
odor. As part of this work, available metals concentration data were compiled and 
reviewed for RI wells and production wells located in the GNOU area. 

Background 

To date, 29 RI monitoring wells have been constmcted in the GNOU area to better define 
the horizontal and vertical extent of contamination. Eleven of these monitoring wells are 
shallow water table monitoring wells (also referred.to as "vertical profile borings" or 
"VPB"s), and 18 are "cluster wells" that are completed at deeper intervals. Most of the 
shallow water table monitoring wells in the GNOU area have been sampled for metals four 
times, and three of the wells have been sampled five times (CS-VPB-04, CS-VPB-05, and 
CS-VPB-06). The most recent sampling event was in April 1992; analytical results are not 
yet available for this sampling event. Cluster wells in the area have been sampled for 
metals three times, with the most recent sampling occurring in April 1992. 
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Dedicated submersible pumps for purging and sampling have recently been installed in 
most of the RI monitoring wells, and were used during the most recent (April 1992) 
sampling event. Prior to this sampling event, samples were typicaUy obtained by installing 
a temporary submersible pump, purging, and then coUecting groundwater samples with a 
bailer. However, dedicated submersible pumps for purging, and bladder pumps for 
sampling, were instaUed in CS-VPB-01, CS-VPB-04, CS-VPB-05, CS-VPB-07 and CS-
VPB-08, were instaUed after the initial sampling, and were used in subsequent sampling 
efforts. 

Metal samples from RI weUs in the GNOU area have been obtained without the use of 
filters, using 1.2 um filters, and using 0.45 um filters. Resulting metals analyses have 
differed, indicating that metals concentrations are at least partiaUy dependent upon filtering 
methods (CH2M HILL, December 30, 1991). AvaUable data indicate that "sampling 
artifacts" can be significant in unfiltered samples (CH2M HILL, December 30, 1991). 
Sampling artifacts are related to the sampling process, and are unique to tiie weU bore area. 
These artifacts include driUing fluids that have invaded the formation, and corrosion 
products that form in and near the weU bore and sampling systems. Iron oxyhydroxides 
are a common corrosion product within a weU bore environment and can strongly adsorb 
metals. Care must be taken to prevent these materials from entering the sample, or else 
the sample wiU not be representative of aquifer conditions. To address potential problems 
with sampling artifacts, metals sampling protocol for the RI monitoring weUs now specifies 
use of 0.45 um fUters. Such filtering is recommended by EPA (1986). 

Discussion of GNOU Area Metals Data 

To better evaluate which type of RI monitoring weU samples (unfiltered, 1.2 um filtered, 
or 0.45 um fUtered) best represent metals concentration within insitu GNOU area 
groundwater, results of metals analyses from production weUs were compUed and 
compared with nearby RI monitoring weU data (Appendix A). Due to prolonged pumping, 
these production weUs should not be affected by weU bore/sampling artifact effects, and 
samples from these weUs should reflect the amount of metals transported by the local 
groundwater system. These weUs are sampled without filters, using bottles that contain 
preservatives (Becky Luman, June 4, 1992; Ray Natario, June 4, 1992). Because many of 
the RI monitoring weUs in the area are screened near or opposite production weU screen, 
the two data sets should be sinular (Figure 2; Appendix B). For example, RI monitoring 
weUs CS-VPB-05, CS-C05-160, and CS-C05-290 are opposite much of tiie screen of 
production weU CS-45 (Figure 2). 

To aid in comparison of production weU data and RI monitoring weU data, the weUs were 
divided into two local "subareas" that consist of relatively closely spaced weUs (Figures 1 
and 2; Tables 3 and 4). Because of the close proximity of the weUs and similarity of 
screened intervals, and providing that sampling artifacts effects are not present, RI 
monitoring wells within each individual subarea should exhibit simUar metals 
concentrations as the nearby production weUs. 

Metals concentration data for samples obtained from Subarea 1 and 2 production weUs 
most closely resembles fUtered data from the RI monitoring weUs (Tables 1 and 2). 
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Results of unfiltered samples indicate relatively high concentrations of metals (commonly in 
exceedence of one or more primary and/or secondary MCL), and are not reflective of 
production weU data. Therefore, unfiltered data are not considered to be representative of 
the metals content of local insitu groundwater. 

Elevated concentrations of metals witiiin the unfiltered samples are probably related to 
sampling artifacts. The sampling artifacts may have several possible origins. Most 
importantly, during instaUation of the temporary submersible pump used for purging it is 
likely that mst and other material inside the casing weU was disturbed, resulting in 
suspension of particulate matter within the weU; introduction of the baUer caused additional 
disturbance. Particulates that became suspended in the water within the weU casing at this 
times may have been incorporated into the baUed samples, digested by the acid preservative 
in the sample bottle, leading to results that do not accurately reflect insitu groundwater 
conditions. For the above reasons, further discussions of metals data for the GNOU area 
concems only fUtered data. 

AvaUable production weU data and fUtered RI monitoring weU data indicate that 
groundwater in the GNOU area generaUy meets both primary and secondary MCLs for 
metals (Table 3; Appendix C), Only four fUtered RI monitoring weU samples exhibit 
primary or secondary MCL exceedences: 

• CS-COl-105. March 1991 sample results indicate 2,280 ug/l iron 
(secondary MCL = 300 ug/l), and 271 ug/l manganese (secondary MCL = 
50 ug/l). Adjacent deeper cluster weUs are below iron and manganese 
MCLs. It is possible that these relatively high iron and manganese 
concentrations represent field and/or laboratory contamination. 

• CS-C02-180. March 1991 sample results indicate 54 ug/l manganese 
(secondary MCL = 50 ug/l). This represents a relatively smaU exceedence 
of a secondary (aestiietic) MCL. 

• CS-C02-250. May 1990 sample results indicate 91 ug/l lead (primary MCL 
= 50 ug/l), and 8 ug/l mercury (primary MCL = 2 ug/l). A subsequent 
sample (March 1991) indicates nondetectable concentrations of these 
elements. Adjacent deep and shaUow CS-C02 cluster weUs also indicate 
nondetectable concentrations of lead and mercury. 

• CS-VPB-06. May 1990 sample results indicate 3.4 ug/l mercury (primary 
MCL = 2 ug/l). A subsequent sample (May 1990) indicates nondetectable 
concentrations of mercury. 

Summary and Conclusions 

Previous work in the San Femando Basin has shown that metals concentrations may vary 
depending upon filtering methods, and that unfUtered metals samples from RI weUs are 
influenced by sampling artifacts. Production weU samples are not influenced hy sampling 
artifacts, and are therefore representative of local groundwater conditions. Metals data 
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from production weUs located near some of tiie RI weUs indicate generaUy low 
concentrations of metals, with aU metal analytes below primary and secondary MCLs. 
Comparison of metals concentration data for the production weUs with nearby RI 
monitoring weUs indicates that concentrations of metals within filtered monitoring weU 
samples are most similar to production weU samples. Therefore, fUtered RI monitoring 
well samples appear to provide the most representative metals data for insitu groundwater. 
FUtered metals data obtained firom RI monitoring weUs are generaUy below primary and 
secondary MCLs. The two observed primary MCL metals exceedences in filtered RI weU 
samples have not been repUcated. One of two observed secondary MCL metals 
exceedences in a filtered RI weU sample (CS-C02-180) was relatively low, and the otiier 
(CS-C02-105) may have been affected by sample contamination. Results of the recent 
AprU 1992 quarterly sampling event, as weU as results of ongoing groundwater monitoring 
by EPA in the eastem San Femando VaUey Basin, wiU help address these issues. 
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TABLE I 

North Oparable (Jnit Metals Data for Subarea 1 (sorted by filter elze) 

Wall Date 

Production Wells: 
G-14 
G i l 

May-89 
May-89 

Filt. 

Size 

Filtered Analysas, 0.48 um: 

CS-C03-100 

CS-C03-325 

CS-C03-465 

CS-C03-550 

CS-C04-290 
CS-C04-382 

CS-C04-520 

Apr-91 

Apr-91 

Apr-91 
Apr-91 

Mar-91 
Mflr-91 

Mar-91 

0.45 u 

0.45 u 

0.45 u 
0.45 u 

0.45 u 
0.45 u 

0.45 u 

Fatered Analyses, 1.2 um: 
CS-C03-100 
CS-C03-100 
CS-C03-325 

CS-C03-465 

CS-C03-465 

CS-C03-550 

CS-C03-550 

CS-C04-290 

CS-C04-290 

CS-C04-382 

CS-C04-382 

CS-C04-520 

CS-C04-520 

CS-VPB-03 

CS-VPB-04 

CS-VPB-04 

CS-VPB-04 

CS-VPB-04 

CS-VPB-07 

CS-VPB-07 

CS-VPB-07 

CS-C03-325 

Apr-91 
May-90 

May-90 

Apr-91 

May-90 

Apr-91 

May-90 

Mar-91 

May-go 

Mar-91 

May-90 

Mar-91 

May-90 

Jan-91 

Apr-91 

Sep-90 

May-90 

Jan-90 

Feb-91 
Sep-90 
Jan-90 

Apr-91 

1.2 u 
1.2 u 
1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 
1.2 u 

1.2 u 

1.2u 

>MCL 

m^m^^mm^M^^^^mmmmmm 
As 
50 

< 1 
< 1 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

1.9 

0.0 

1.4 

0.0 

0.0 

0.0 

1.2 

0.0 

0.0 

0.0 

0.0 

2.2 
16.0 

0.0 

0.0 
16.0 

1.0 

Ba 
2,000 

246 

71 

69 
56 

85 
82 
57 

248 

68 

58 

82 

77 

57 

116 

123 

74 

Cd 
10 

< 1 
< 1 

0.0 

0.0 

0.0 
0.0 

0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Cr 
50 

< 5 
< 5 

0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

28 

0 

70 

7 

0 

0 

Pb 
50 

2 
2 

0.0 

0.0 

0.0 

0.0 
0.0 
3.0 

2.4 

0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.2 

0.0 

0.0 

14.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Hg 
2 

<0.2 
<0 .2 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 

0.0 

0.0 
0.0 
0.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

0.0 

0.0 

0.0 

0.0 

0.4 

0.0 

0.0 

Se 
10 

1 
< 1 

4.2 

0.0 

0.0 

0.0 

1.1 
1.6 
0.0 

1.1 
0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

r 
Secondary MCL 

Cu 
1,000 

<20 
<20 

0 

4 

4 

4 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

Fe 
300 

< 2 0 
<20 

44 

57 

66 

93 
85 
134 

227 

65 

141 

108 

20 

153 

210 

8 

25 

113 

Mn 
50 

14 
14 

18 

31 
27 

41 
22 
16 

15 

21 

23 

29 

32 

16 

14 

13 

17 

21 

Zn 

10 
7 

16 

0 

5 

0 
17 
5 

0 

14 
22 
15 

0 

11 

8 

13 

4 

12 

4 

10 

0 

0 

8 

5 

28 

28 

8 

0 

33 
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TABLE \ 

North Oparable Unit Metale Data for Subarea 1 (sorted by filter elze) 

Well Date 

Unfiltered Analyses: 

CS-C03-100 

CS-C03-325 

CS-C03-465 

CS-C03-550 

CS-C04-290 

CS-C04-382 

CS-C04-520 

CS-VPB-04 

Notes: 

Apr-91 

Apr-91 

Apr-91 

Apr-91 

Mar-91 

Mar-91 

Mar-91 

Sap-89 

Flit. 
Size 

Unfilt 

Unfilt 

Unfilt 

Unfilt 

Unfilt 

Unfilt 

Unfilt 

Unfilt 

All values in ug/I 

>MCL 

2 
2 

2 

2 

2 

2 

2 

1 

r 
As 
50 

3.1 
0.0 

0.0 

1.0 

1.4 

1.2 

0.0 

89.0 • 

Ba 
2,000 

358 

127 

147 

71 

126 

94 

69 

Cd 
10 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Cr 
50 

29 

24 

24 

0 

14 

0 

0 

56 • 

Pb 
50 

5.1 

2.1 

2.0 

4.4 

6.5 

1.4 

1.0 

0.0 

. 
*G" wells are Grandview wells and ara sometimes referred to as "GV" 

"CS" - Crystal Springs wells 

' * * • denotes analyte detection abova MCL 

" 1 " - denotes sample with detection above primary MCL. 

Hg 
2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Se 
10 

2.5 
1.0 

0.0 

0.0 

1.1 

1.7 

0.0 

0.0 

J 
Secondary MCL 

Cu 
1,000 

15 

10 

14 

49 

5 

0 

0 

39 

" 2 " - denotes sample with detection above secondary MCL (not shown where primary MCL is exceeded) | 

Fe 
300 

28,100 

23,200 

31,800 

12,800 

12,200 

8,720 

8,570 

• 
• 
• 
• 
• 
• 
• 

Mn 
50 

286 

295 

307 

135 

218 

96 

86 

Zn 

78 

112 

154 

89 

48 

28 

15 

55 
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TABLED. 

North Operable Unit Metala Data for Subarea 9kt«orted by filter size) 

Well Date 

Production Wells: 
CS-45 
CS-45 
CS-46 

CS-46 

CS-50 

CS-50 
G-1 

G-2 
G-12 

G-15 

Mar-84 
Jul-81 
Mar-84 
Jul-81 

Jul-81 

Mar-79 
May-89 

May^89 
May^89 

May-89 

Flit. 

Siza 

Filtered Analyses, 1.2 um: 

CS-C05-160 

CS-C05-160 

CS-C05-290 

CS-C05-290 

CS-VPB-05 
CS-VPB-05 

CS-VPB-05 

CS-VPB-05 

Mar-91 

May-90 

Mar-91 

May-90 

Feb-91 

Sep-90 
May-90 

Jan-90 

Unfiltered Analyses: 

CS-VPB-05 

Notes: 

Sep-89 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2u 
1.2 u 

1.2 u 

1.2u 

Unfilt 

All values in ug/l 

>MCL 

1 

1 1 r r 1 r r 
l»r&naryMCL 

As 
50 

<10 
<10 
<10 
<10 

<10 

<10 
<1 

<1 
< 1 

<1 

0.0 

0.0 

0.0 

0.0 

0.0 
11.0 

0.0 

33.0 

Ba 
2,000 

75 

158 

124 

Cd 
10 

2 
2 
2 

2 
2 

2 
<1 

<1 
< 1 
<1 

0.0 

0.0 

0.0 

0.0 

0.0 

14.0 M 

Cr 
50 

<10 
<10 
<10 

<10 
<10 

<10 
< 5 

< 5 
< 5 

< 5 

0 

0 

17 
0 

0 

60 • 

Pb 
50 

<10 
<10 

<10 
<10 

<10 

<10 
2 

2 
5 

2 

1.1 

0.0 

1.1 

0.0 

0.0 

0.0 
0.0 

0.0 

"G" wells are Grandview wells and are sometimes referred to as "GV" 

"CS" - Crystal Springs wells 

" * " - denotes analyte detection above MCL 

" 1 " - denotes sample with detection above primary MCL. 

Hg 
2 

<1 
< 1 
<1 
< 1 
< 1 

<1 
<0.2 
<0.2 
<0.2 
<0.2 

0.0 

0.4 

0.0 

0.0 

0.3 

0.0 
0.8 

0.0 

Se 
10 

8 
3 
4 

3 
3 

3 
<1 

<1 
1 

<1 

1.6 

0.0 

2.2 

0.0 

0.0 

0.0 
0.0 

0.0 

1 
Secondary MCL 

Cu 
1,000 

<20 
<20 
<20 

<20 

<20 
<20 
<20 

<20 
<20 

<20 

0 

0 

0 

0 
0 

75 

" 2 " - denotes sample with detection above secondary MCL (not shown where primary MCL is exceeded) 

Fe 
300 

. 

. 

. 
-
-
-

<20 

<20 
< 2 0 

<20 

71 

72 

8 

Mn 
50 

< 1 0 
<10 
< 1 0 
30 

<10 

30 
14 

14 
14 

14 

17 

16 

15 

Zn 

10 
10 
10 
30 

80 

20 
27 

6 
12 

7 

0 

8 

9 

12 

14 
40 

8 

110 
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TABLE 3 

Glendale Study Area. North Oparable Unit Area Metals Data 

Well Date 

Filt. 

Size 

RItered Analyses, 0.45 um: 

CS-C03-100 

CS-C03-325 

CS-C03-465 

CS-C03-550 
CS-C04-290 

CS-C04-382 
CS-C04-520 

Apr-91 

Apr-91 

Apr-91 

Apr-91 
Mar-91 
Mar-91 
Mar-91 

0.45 u 

0.45 u 

0.45 u 
0.45 u 

0.45 u 
0.45 u 
0.45 u 

Filtered Analyaes. 1.2 um: 
CS-COl-105 
CS-COl-105 

CS-COl-285 
CS-COl-285 
CS-C01-558 

CS-C01-558 

CS-C02-062 

CS-C02-062 

CS-C02-180 

CS-C02-180 

CS-C02-250 

CS-C02-250 

CS-C02-335 

CS-C02-335 

CS-C03-100 

CS-C03-100 

CS-C03-325 

CS-C03-465 

CS-C03-465 

CS-C03-550 

CS-C03-550 

CS-C04-290 

CS-C04-290 

CS-C04-382 
CS-C04-382 

Mar-91 
Oct-90 

Mar-91 
Oct-90 
Mar-91 

Oct-90 

Mar-91 

May-90 

Mar-91 

May-90 

Mar-91 

May-90 

Mar-91 

May-90 

Apr-91 

May-90 

May-90 

Apr-91 

May-90 

Apr-91 

May-90 

Mar-91 

Mav-90 
Mar-91 

Mav-90 

1.2u 
1.2u 

1.2u 
1.2u 
1.2u 
1.2 u 

1.2u 

1.2 u 

1.2u 

1.2 u 

1.2 u 

1.2u 

1.2u 

1.2 u 

1.2u 

1.2u 

1.2 u 

1.2u 

1.2u 

1.2 u 

1.2u 

1.2u 

1.2u 

1.2u 
1.2 u 

>MCL 

2 

2 

1 

1 
mm^mmmmmm^mm^^mmmm^mimM 

As 
50 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 
0.0 

0.0 

0.0 

1.8 

0.0 

1.3 

0.0 

1.1 
0.0 

0.0 

0.0 

0.0 

1.9 

0.0 

1.4 

0.0 
0.0 

0.0 

1.2 
0.0 

Ba 
1,000 

246 

71 

69 
56 
85 

82 
57 

106 

93 

62 

87 

51 

58 

73 

248 

68 

58 

82 

77 

Cd 
10 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Cr 
50 

0 

0 

0 
0 

0 
0 
0 

0 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Pb 
50 

0.0 

0.0 

0.0 
0.0 
0.0 

3.0 
2.4 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

91.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

• 

Hg 
2 

0.0 

0.0 

0.0 
0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

8.0 

0.0 

0.0 

0.0 

0.0 

0.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

• 

Se 
10 

4.2 

0.0 

0.0 
0.0 

1.1 
1.6 
0.0 

1.1 
0.0 

0.0 
0.0 
0.0 

1.5 
0.0 

3.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

1.4 
0.0 

Secondary MCLs 

Cu 
1,000 

0 

4 

4 
4 
0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Fe 
300 

44 

57 
66 

93 

85 
134 
227 

2,280 

62 

72 

57 

181 

148 

128 

65 

141 

108 

20 

153 

• 

Mn 
50 

16 

31 

27 
41 

22 
16 
15 

271 

8 

42 

6 

54 

40 

26 

21 

23 

29 

32 

16 

• 

• 

Zn 
5,000 

16 

0 

5 
0 

17 
5 
0 

16 
104 
17 
15 
12 

16 

36 
0 

38 

0 

26 

0 

17 

14 

22 

15 

0 

11 

8 

13 
4 

12 
4 
10 _ 
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TABLE 3 

Glendale Study Area, North Operable Unit Area Metals Data 

Well 

CS-C04-520 

CS-C04-520 

CS-C05-160 

CS-C05-160 
CS-C05-290 

CS-C05-290 
CS-C06-185 

CS-C06-278 
CS-VPB-01 

CS-VPB-01 
CS-VPB-01 

CS-VPB-02 

C$-VPB-02 

CS-VPB-03 

CS-VPB-04 

CS-VPB-04 

CS-VPB-04 

CS-VPB-04 

CS-VPB-05 

CS-VPB-05 

CS-VPB-05 

CS-VPB-05 

CS-VPB-06 

CS-VPB-06 

CS-VPB-06 

CS-VPB-06 

CS-VPB-07 

CS-VPB-07 

CS-VPB-07 
CS-VPB-08 
CS-VPB-08 

CS-VPB-08 

CS-VPB-09 

CS-VPB-09 

Date 

Mar-91 

May-90 

Mar-91 
May-90 

Mar-91 
May-90 
May-90 

May-90 
Feb-91 
Sep-90 

Jan-90 

Sap-90 

Jan-90 

Jan-91 

Apr-91 

Sep-90 
MaY-90 

Jan-90 

Feb-91 

Sep-90 

May-90 

Jan-90 

Feb-91 

Sep-90 

May-90 

Jan-90 

Feb-91 

Sep-90 

Jan-90 
Feb-91 
Sep-90 

Jan-90 

Sep-90 
Jan-90 

Flit. 

Size 

1.2 u 

1.2 u 

1.2 u 

1.2 u 
1.2 u 
1.2 u 

1.2 u 

1.2 u 
1.2 u 

1.2 u 
1.2 u 

1.2 u 

1.2 u 

1.2u 

1.2 u 

1.2 u 
1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 
1.2 u 

1.2 u 

1.2 u 
1.2 u 
1.2 u 

1.2 u 

1.2 u 

1.2 u 

>MCL 

1 

1 
•biiiS'iii:ii-'M>irSS;:;::;ii:ffi::;;:S 

As 
50 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.2 

16.0 

0.0 

0.0 

11.0 

0.0 

0.0 

7.0 

0.0 

0.0 

16.0 

0.0 
0.0 

0.0 

Ba 
1,000 

57 

75 

158 

92 

116 

124 

43 

123 

153 

Cd 
10 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

Cr 
50 

0 

0 

0 

0 

0 

0 
28 

0 

70 

17 

0 

0 

9 

0 

0 

7 

0 

9 
0 

0 

Pb 
50 

2.2 

0.0 

1.1 
0.0 

1.1 
0.0 

0.0 

0.0 

0.0 

0.0 

14.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

Hg 
2 

0.0 

0.6 

0.0 
0.4 
0.0 
0.0 

0.5 

0.5 

0.0 

0.0 
0.0 

0.0 

0.0 

0.3 

0.0 

0.8 

0.5 

0.0 

3.4 

0.4 

0.0 

0.5 
0.0 

0.0 

• 

Se 
10 

0.0 

0.0 

1.6 
0.0 

2.2 
0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Secondary MC(.s 

Cu 
1,000 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

Fe 
300 

210 

71 

72 

8 

8 

8 

24 

25 

9 

Mn 
50 

14 

17 

16 

16 

13 

15 

11 

17 

11 

Zn 
5,000 

0 

0 

0 
8 
9 

12 
8 

23 

11 

8 

5 

28 

28 

14 

40 

8 

35 

48 

19 

8 

0 

4 
20 

22 
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TABLE 3 

Glendale Study Area, North Operable Unit Area Metals Data 

Well 

CS-VPB-10 

CS-VPB-10 
CS-VPB-11 
CS-VPB-11 

CS-C03-325 

Date 

Sep-90 

Jan-90 
Sep-90 
Jan-90 

Apr-91 

Unffltered Analyses: 

CS-C03-100 

CS-C03-325 
CS-C03-465 

CS-C03-550 

CS-C04-290 

CS-C04-382 
CS-C04-520 

CS-VPB-01 

CS-VPB-02 
CS-VPB-04 

CS-VPB-05 

CS-VPB-06 
CS-VPB-08 

CS-VPB-09 

CS-VPB-10 

CS-VPB-11 

Nottts: 

Apr-91 

Apr-91 
Apr-91 

Apr-91 

Mar-91 

Mar-91 
Mar-91 

Sep-89 
Sep-89 

Sep-89 

Sep-89 

Sep-89 
Sep-89 
Sep-89 

Sep-89 

Sep-89 

Filt. 

Size 

1.2 u 

1.2 u 
1.2 u 
1.2u 
1.2u 

Unfilt 

Unfilt 
Unfilt 

Unfilt 
Unfilt 

Unfilt 

Unfilt 

Unfilt 
Unfilt 

Unfilt 

Unfilt 
Unfilt 
Unfilt 
Unfilt 

Unfilt 

Unfilt 

All values in ug/l 

>MCL 

2 

2 

2 
2 

2 

2 

2 

1 ^mmMmm^^m^^^^^^mmm. 
As 
50 

0.0 

0.0 

1.0 

3.1 

0.0 
0.0 

1.0 

1.4 

1.2 
0.0 

95.0 

50.0 

89.0 

33.0 

25.0 
59.0 

85.0 

39.0 

115.0 

• 
• 
• 

• 
• 

• 

Ba 
1,000 

74 

358 

127 

147 

71 
126 

94 
69 

•• 

Cd 
10 

0.0 

0.6 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

6.0 
0.0 

0.0 

14.0 

b.o 
0.0 

0.0 

6.0 

0.0 

• 

Cr 
50 

0 

0 

0 

29 
24 

24 

0 

14 
0 

0 

99 
49 

56 

60 
26 
72 
120 

73 

83 

• 

• 
• 

• 
• 
• 
• 

Pb 
50 

0.0 

0.0 

0.0 

5.1 
2.1 

2.0 

4.4 

6.5 

1.4 
1.0 

55.0 
15.0 

0.0 

0.0 
0.0 
10.0 
8.0 

10.0 

25.0 

"G" wells are Grandview wells and are sometimes referred to as "GV* 

"CS" - Crystal Springs wells 

" • " - denotes analyte detection above MCL 

" 1 " - denotes sample with detection above primary MCL. 

• 

Hg 
2 

0.2 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

3.4 
0.0 

0.0 

0.0 
1.4 
3.5 

0.0 
0.0 

0.0 

• 

• 

Se 
10 

0.0 

0.0 

0.0 

2.5 
1.0 

0.0 

0.0 

1.1 

1.7 
0.0 
0.0 
0.0 

0.0 

0.0 
0.0 
19.0 

0.0 
18.0 

0.0 

• 

• 

Secondary M C I J 

Cu 
1,000 

0 

0 

0 

15 
10 

14 

49 

5 

0 
0 

58 
70 

39 

75 

32 
100 

82 
63 

78 

" 2 " • denotes sample with detection above secondary MCL (not shown where primary MCL is exceeded) 

Fa 
300 

113 

28,100 
23,200 

31,800 

12,800 
12,200 

8,720 

8,570 

Mn 
50 

21 

286 
295 

307 

135 

218 

96 
86 

Zn 
5,000 

13 

43 

33 

78 
112 

154 

89 

48 

28 
15 

94 
110 

55 

110 
65 
120 

220 

160 

240 

1 
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Mct wx/^^^,Of ru»uc w^rh l/^./jP 

SYSTEM NAKE & NUMBERt \ 

noKTCCHur U B O M T O R I B S 
Division o( Jaaes N. Hontfo*ery, 

ConsultInf Enf lneers , I n c . 

• THE FOLLOVING C0f)STITUElfT| ARE KEPOItTEO ZN UG/L • 

Tier TTEFSlffTHG" 
WITS 
Og/t 

Co»lstlWWt STORET 
COOC 

UK Arsenic (As)_ 
Bariua (Ba) 

"XRACTSST 
RESULTS 

^ 

TiT 
"ugTT 

Cadaiua (CJl" 
z ^ . 

Chroaiua (Total d r T 
Copper (Cu) _ 

• R u r 50 
'VSoQ' 

UgTL 
"ug/L'« 

I r o n (Fe) 
/ 

2|3 
^ 

"5(5?r ug/L« 
U a d (Pb) 
Hanganese (Mn) 
Hercury (Hgir~ 

•RST 3Q-
I T 

TRW 
ug/L* 

3^ 
"u iTT Seleniua (Se) 

Silver T?r7r 
To" 

ug/L (AgT 111 wa 5000 ugTU •Jzinc (Zn) im: 
ORGAKIC CHEXICALS 

1 0.2 ug /L 
4 ug /L 

100 ug /L 
5 ug /L 

100 u« /L 
10 ug /L 

Endrin 
Lindane 
Hethoxychlor 
Toxaphene 
2 . 4 - 0 
Z .4 ,^ .TP Silvex 

Date ORGANIC Analyses Coapleted 

3$3W 
54JiO 

• 5 9 ^ W • 

39^60 • 
397iO 
W045 mn 

i 1 M M b 

.», 

0 
AOOITIONAL ANALTSBS 

f̂TU 

c 

S t d . U n i t s 

• g / L 
• g / L 
• g / L 

rY\o / L 
• ' * £ A - • 

•' —rrxn 

field Turbidity 
Source Teaperature 
Ungelier Index Source Teap. 
Ungelier Index at 60 deg C 
field pa 
Aggressiveness Index 
silica 
Phosphate 
i o d i d e • 
Sodiua Absorption Rat io 
Asbes tos . 
'ai i /yrt i nijivVN 

^ . - . ^ * J - — * . - i , t . l . - - r f . . ^ , f - ~ Z . 

" " " 

. 

T ^ 

fti07S 
to 

M«U 
7iai3 
OOiOO 
82383 
0 0 9 5 5 " 
00^50 
71 WS" 
00931 1 
»1«5"5 " " 

^ > ^ 

. 

^^ 

C j . L . 

M H 
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;;{;•. w > . ; 

cci"; tTAti oeri. be euiuc HiAum ,//f 
' KOKTCOKERt UitvlATORllS 

Division 9t Jaaes H. Konifdaery, 
Consultinf CnfSneers/ Inc. 

TITU 22 CmiOAL AKALTSIS 
' 1 . • ' . . - • • ' • , • ' 

• • , • • • . , \ w . , • • • " • 

Date oC Report AliiM Ub Saaple 10 Ho: 
ceo%3'S 

Sifnature Ub . 
Director oKwi^itU^ S - ^e^U^-^-^ 

Laborator 
Naa« V\m^ ;̂̂ v<j.î (̂  

Saapler 
Eaployed ly f Riii"oT 

^Saapler 
Date/Tiae Saaple 
Collected 

|Vere Holding 
ITiaes Observed? YES ^//e/?^ 

(Date/Tiae Saaple 
iReceived at U b 

Systea 

D«scriptions>t ' ] 
^Saapllng Fojnt 

Systea 
Nuaber 

Naae/NoT of Sample^ ""T' ~~ 
Source G\} tVg/U ^ 
Date fc Time of SanplT 

l|igl^lgni5| I 111 
T Y H M D D T T T T 

Vater Type | 

-JZl—JL 

station 
Nuaber 

U s e r ID 
M M 

.^lUaltUloyW" 

I ; HCL REPORTING 
UNITS 

CONSTITUUa sfORff 
CODE 

•AHACYIR" 
RESULTS 

Analyzing Agency (Laboratory) S T o t a l H a r d n e s s ( a s CaC03) 
28 O 

STT 
(ialciua (Ca) • m " 7 jgTir 
Hagneslua ( ) ^ •917-

"919" 
•g/L 

Sodiua (NaT i2 i •gTT 
igTT Potassiua (K) 

•eq/L Value; -.5. y 
I "937-

Total Cations 

1 •S/L 
ag/L 

! r - / L 
i ^^ 1-
1 • •g/L 
1 * ng/L 
1 O ag/L 

1 . 4 . 2 . 4 ag/L 

Total Alkal ini ty (as CaC03) 
Hydroxide (OH) 
Cirbonatft (C03) 
S;ca;oonate iHCOJ) 
Sulfate (S04) 
Chloride (Cl) 
Nitrate (N03) 
Fluoride (P) Teap. Depend. 

iTo ta l Anions aeq/L Valuet 5*.72. 

4lO 
m%fi 

445 
« « i ^ 

945 
940 

71450 . 
• • • 9 5 1 

— 
C 
o 

/; 
« 
• 

o\ 
o\o\ 
<^M 

1 . :2 -^6 i 

' '̂  
j / 

\ 
(? 
C' 

. • 
« 

(?V2.\ 
^P 
/ \S,\ 

mf\ 

itd UnitT 
** uahoTci Jp 

(LaboratoryV 3ZE TW 
pecitic Conductance CE.CTT" 

Total f i l t«rablf Retldue 
"9r ? l^ r^ 

« * * ai/L 
"OHlfT 

a t l a O ^ d e g C ( T P S ) (Tl 
IE 

•753QC" 
"ST 

EM S 
Apparent Color (Untlltered)" 
' o r Threshold at 60 deg C g TW" 
Ub turbidity" 

gy 
•55t57T 

"53-
"HW 
•f/L 
• 2 5 0 - 5 0 6 

MBAS 
•*• 500-1 (SSsCF 12 

CW ** 9»-l«>0-2200 

http://i4.ua


P, Ub 

im'E .:..;^:-.v v'v...^.; 

• : v _ - -;;; 
H • ' 

CCl. tTATt o m . Of FWUC HEAJ.W 

HOKTCOHERT URORATORIES 
Division o( Jaaes K. Hontfoacry. 

Consulting Enfinecrst Inc. 

i \#f 

SYSTEM NAHE & NUHBERi \ C \ ^ O^ G l c M ' M O 6 \ / i / ^ l i ^ 

* THE FOLLOVING CONSTlTUEirrS ARE REPORTED IN UG/L * 

UNITS 

"SgTT 

•^WsTTfUEff" STORET 
COOfi 
Twr 

"WACYSnr 
RESULTS 

^ 5r 
"lOOd" 

35" 
WT 

Arjenic (As) 
Bariua (BaT" 1007 

"UgTT 
Cadaiua (Cd)^ T02T 

•I(54r 

i 
-355" 

ug/L« 
Chroaiua (Total Cr) 
Copper (Cu) "resr 

"resr •Hg<t.; 

ug/L< 

Iron (Fe) 
"53" Lead (Pb) 
30" Hanganese (Hn) 

Hercury (Htl 
TOST 
7)900 

"TT4r 
2 

TO 
_uj7£. 
^SZE: Seleniua (Se) 

Silver (Ag) 
Zinc (Zn) " T(59r 

2 7 — 5 5 " uy/L 
ug/'t 33 

ORGANIC CaZHlCALS 

0.2 ug/L 
4 ug/L 

100 ug/L 
5 ug/L 

100 Ug/L 
10 u^/L 

Endrin 
lindane 
Hethoxychlor 
Toxaphene 
2.4-D 
2,4,5-TP Silvex 

Oate ORGANIC Analyses Coapleted 

•39396 
393*0 " 
39466 
39400 
39730 
39645 

•?3i7i 
i 1 M M b D 

ADDITIONAL ANALTSBS 

• ' 

) 

J i 

KTU 
C 

Std. Units 

•g>L 
•g /L 
•S/L 

m^./L 
7/ 

. ^ r _ j - r ' 

Held furb id i ty 
Source Teaperature 
Ungel ier Index Source Teap. 
Ungelier Index at 60 deg C 
f i e l d pM 
Aggressiveness Index 
i l l ica 
Phosphate 
Iodide 
Sodiua Absorption Ratio 
Asbestos 
' ^ iu fV i inMYn 

- • . - ' - " ' > " — J - — - K - : . j - » . j - - - i i JL J - -

82078 
10 

' 71814 
71fli'3 
66400 ' " 
82383 " 
00955 
00656 

• 71865 • 
66931 
81855 

^ 

1 
-

2 • / , 
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KOKTCOKERT LA^vRATORitS 
Division e£ Jaaes N. Rontgoaeryi 

Consultinf Engineers. Inc. 

TITLI 22 CaXKICAL ANALYSES 

7/̂ v 

Data.ot Report 

Uboratory, 
Kaaa 
Naaa'o! 
Saapler 

^/jHsi 

Mmi^mm^ Uih^ 

Ub saaple 10 No. j o ^ ? 3 ^ 

Sifnature Ub 
Director ^ i / y U / U j ^.J3^>^f^ 
Saapler 
Eaployed By 

Data/Tiaa S a a p l a ^ / / ^ j Date/Tiae Sample c / ' / 
CoUacted ^ / ^ / S f IReceived at Ub T ^ V ^ ^ 

IVere Bolding 
JTiaes Observed? YES 

Systea 
Naae a w Gkrir^'i^o A Systea Nuaber 
Description ot 
Saapllng Point 
Naae/NoT ot Saaple {Station 

INuaber Source ev vodi ll 
a & T i a a o t Sample I Water I Vater Type | 

I 161 I 

J_M_L 

'User !b 
1 M.l 

Subaitted to SVQI to SW61S 8y 
IJ M 1 1 

1 

• hcL kEWWlNc 
UNITS 

ag/L 
a«/U 
ag/L 
-C/L 
-g/L 

CONSTITUEW 

Analyzing Agency (Ubora to ry ) 
Total Hardness (as CaC03) 
Calciua (Ca) 
Hagneslua (Hg) 
Sodiua (Na) 
Potassiua (X 

Total Cations aeq/L Yaluei .5.75" 

T 
f stbkEt 

CODE 

28 
- %0 

916 
927 
929 
937 

RESULTS 1 

^ 

6 
/ 
J 

5|^ 
/ 
^ 
/ 
/ 

J 

& 
« 
« 
/ 
, 

q 
5 
y 
^ 
C 
5 

if 
Bg/L Total A lUl in i t y (as CaC03) 

71515" ag/L Hydroxide (OH) 
(My one»« "ZIT SS 

J g L 
izr 

j ;earoonaie thCO.?) 
Sulfate (S04) 
Chloride (ClT 

—.̂/ ^ / -^ 
ag/L 

"943" 0 I 45 • ag/L- Nitrate (N03) 
fluoride (f) Teap. DependT 

Valuej 

940 

TST m 
Total Anions jfr^/L - 2 L ^ 

Std Units pB (Uboratory) ~ 
Specific Conductance (E.G.)' *4 uaho/ea T 
Total Fi I tarabla Residua 

a t 180 det C (TDS) 

403 
TT I, 

e* * /L • g / L 
"TOlfe 

(Tr 
Apparent Color ( t t i f i l t e red^ —sr Q 

} "Tsr or Threshold at 60 deg C 
U b TurbiditT 

86 

TTT jgTC 
TO— f S 250-566: 

15150" 
*** 500-1606- Sd "• '9t»-1600-2266 



P, 07 

CCl 
'iff 

HOKTCOHERT lAMRATORIBS 
Divis ion of Jaaes H. Hontgoaery, 

Consul t ing Engineers , I n c . 

SYSTEH HAHE & NUHBERi N Clivj OJ G \ C r i & ^ \ 0 OV IA)CU 1\ 

• THE FOLLOVING CONSTITUEyfS ARE REPORTED IN UG/L • 

net ft£»oktlH6 
UHITS 

50 ug/L 
T6 0 6 •• ug^L 

10 ug/L 
50 ug/L 

1000 UB/L* 
^ 0 0 ug/L* 

50 ug/L 
50 UR/L* 
2 Ug/L 
10 Ug/L 
50 Ug/L 

5000 UR/L 

e6HitlTUfei*f 

Arsenic (As) 
Bariua (Ba) 
Cadaiua (Cd) 
Chroaiua (Total Cr) 
Copper (Cu) 
Iron (Fe) 
Lead (Pb) 
Manganese (Mn) 
Mercury (Hg) 
Seleniua (Se) 
Silver (Ag) 
Zinc (Zn) 

ft" 
T 

SifokH 
CODE 
1662 "•• 
1007 

" ' X d l l 
1634 " 

• "1642 
1645 
1651 
1655 

• 7i9"66' 
1147 
1077 

1692 

XKALVSW • 
1 RESULTS 

—_ 
1 

-̂  

*• 

JL 

— 

Z 

4 

0 

^ TT 
,a<^ 
< 
< 

/ 
d 

§ ^ 
< 

/ 

c 
^ 

1 

a 
V-
A 
1 1 

^ 

ORGANIC CHEMICALS 

/ 

O.Z Ug/L 
4 ug/L 

100 og/L 
5 ug/L 

100 ug/L 
10 Ug/L 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2.4-D 
2,4,5-TP Silvex 

Date ORGANIC Analyses Coapleted 

39390 
39346 
39486 
39460 
39736-
39645 
73672 

Y i H H D D 
ADOinONAL ANALYSES 

NTU 
C 

Std. Units 

ag/L 
ag/L 
•g/L 

lYlfl/L. 
0 

• indK 

Field Turbidity 
Source Teaperature 
Ungelier Index Source Teap. 
Ungelier Index at 60 deg C 
field pH • • 
Aggressiveness Index 
Silica" 
Phosphate 
lodiSe 
Sodium Absorption Ratio 
Asbestos 
JZilwrhiVMAm 

:ates Secondary Drinkina Vater Slaw Lr( 

82678 
16 

71814 
71813 

• 66460 •• 

82383 
66955 
66656 
71865 
06931 " 
81855 • 

s 

. 

. 

. 

_ 

I 

.1 

1 

0 

IBI-J 

1 

t 

~1 

1 

— 

— 



CC« fTATl OtFi: Of HJiUC HtALTW 

HOKTCOHERT LAxK^ATORJtS 
Division o( Jiacs N. Hontgoaery, 

Consultinf Englnetrs. Inc . 

TITU 22 CaUlCAL ANALYSES 

^ 

• i m 

r. uo 
xr 

Data o^ Report 

Uboratory 
Haaa 
Maaa of 
Saapler 

^ / ^ / ^ ^ 

/Uflintjynwt/ L^te 

Ub iaaple Ifi Vo." 
:Jeiie9 

Signature Ub . ^ r> t 
Director a^tyyy\l-jB.^>f^J3<»iJ'^^ 
Kapler / / 
Eaployed By ^ 

|Date/Tla« Saaple 
iReceived at Ub 5//(^;5^ 

IVere Boldinf 
ITiaes Observed? YES 

Oata/Tlae Saaple ^ . 
Collected ^111^1%^ 

Systca 
Naae (Hlcvn/l^le; 

Systea 
Nuaber 

Description of 
Saapllng folnt 
Naae/NoT ot SaaplT 
Source 
Date fc Tiae of 

(Station 

I; 
YY 

p i e . I I iL .. i d i i i i o n 
6N/ W O U ^It- iNuaber I I M M »- M . M J 

Sample I Vater Type | User ID |Subaltted to SVQIS By MM 

mVrW ! ^ ! ^ ^ 
HcL WWktlKc" 

UNITS 
•coFfsnruM" STORET 

CODE 
ANALYSES 
RESULTS 

"-fTC 
iTT 

Analyzing Agency (Laboratory) 
Total Hardness (as CaC03) 
daleiua (ta) 

28 
"9517 

ag/L 
•g/L 

Hagnestua (Mg) 
Sodiua (Ma) 

^TT 

Potassiua (R) 
aeq/L Value; 

"9Tr 
"9j]r 
"937" 

ili 

it 
6 

3: 

Total Catlcnis 4113. 
Total Alkalinity (as CaC03) 
fayoroxide (6tf^ 

""4lg-
7rsi5tr 

HIE 
ag/L 
3SE 

laa. 
Carbonate (C03) ^ i sy 

2S L sicaroenate jHCO )̂ 
Sulfate (S04) 

f ^ K , 

ag/L 
Chloride (CTT 

94r 
"975" * ag/lT 

45 a g / T 
1.4-2.4 a g / T 

Nitrate (NOT? 
fluoride (f) Teap 

Valuei 

7T550" I 
. Dependi 31 

Total Anions 
95r 

•eq/L 

Std Units (Laboratory) "JOT li 44 uaho/ca T H paci f ic Conductance (E.G.)" •9r 
8 

Total filterable-Residue 
at 180 deg C eee • I / L 

TBm" Apparent Color (Unfiltered) 
75365" 

"ST 
"56" 

2^f i 
^ ot Threshold at 60 deg C TW 
UYTurb id i ly 

0 . 5 a g y i * IhhA?^ 
* 2SO-560-6W 

"51?679" 

^* 966-1666-2260 
5.ae OT ^** 506-1606-



Ud 

E l ' ' * ' . - ^ -

fTATi w n . « e y i M Q i ^ ^ CC4 

NOKTCOMeRT LUORATOIUKS . 
Division o( Jaaes 11. Montgoaery, 

Consulting Engineers, Inc . 

Wp 

SYSTEH NAHE 6 NUHBERi \ 6lCV^j^C/ ^ V U ) ^ ̂  12^ 

* THE FOLLOVING CONSTITUENTS ARE REPORTED IN UG/L • 

I HcL k£^okt!N(i 

UNITS 
50 Ug/L 

1000 ug/L 
10 ug/L 
50 ug/L 

1000 Ug/L* 
300 ug/L* 
50 ug/L 
50 ug/L* 
2 Ug/L 
10 Ug/L 
50 ug/L 

5000 ug/L 

CONSTITUENT 

Arsenic (As) 
Bariua (Ba) 
dadafua (Cd) 
Chroaiua (Total Cr) 
Copper (Cu) 
Iron (Fe) 
Lead (?b) 
Hanganese (Mn) 
Hercury (Hg) 
Seleniua (Se) 
Silver (Ag) 
Zinc (Zn) 

T CODE 
1662 • 
1667 
1627 
1634 

• 1642 
1645 
1651 
1655 

71900 
li47 
1677 
1092 

AKALViES 
RESULTS 

^ 
I 
O 

^ 
Cr 
-<-
^ 

f. 
2 

1 
a 

Z 
/ 

J 
if 
/, 
6 
J-
.5 
^ 
^ 

2. 
L 
L-

^ 

ORGAKIC CaZHICALS 

0.2 Ug/L 
4 ug/L 

166 ug/t 
5 ug/L 

166 uJ/L 
10 u(/L 

Endrin 
lindane 
Hethoxychlor 
Toxaphene 
2,4-0 
^.4",5-Tf Silvex 

Date ORGANIC Analyses Coapleted 

39396 
39346 
39486" 
39400 
39730 
39045 •• 
•73672 

Y i H 

r 

H" D 

-

V 
ADDITIONAL ANALYSES 

KTU 
C 

Std. Units 

ag/L 
•g/L 
•g/L 

mft/u 
^(/ 

"̂  • ind It 

Field furbidity 
Source Teaperature 
Ungelier Index Source Teap. 
Ungelier Index at 60 deg C 
field pH 
Aggressiveness Index 
Silica 
Phosphate 
iodide 
Sodiua Absorption Ratio 
Asbestos 
^\nY^\r\\Arr\ 

»at#.« .^<«An*<arv t r \ n W \ r \ » Ujit»r 5ran< MTt 

' 82678 
10 

71814 
• 71813 
00400 
82383 
66955 

' 606S6 
'71865" 
00931 r 

"81855 
• ' 

a. 

^ Q 

-

• L 
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cct tTATf W T : C # KrtUC HMWH 2 ^ 

KOKTGOMEJtr LAJtvRATORIBS 
Division o t J a M | . N, Konteoaery. 

Consu l t i ng C n i l n e e t s , I nc . 

TITU 22 C8ENICAL AJtALTSES 

U b i ^ p l e » Ko: Data of Report Ull^/bl 
Slgna tu r t U b 
Di r e c t o r 4 i i 

<J60 '63^ 
U b o r a t o r y 
Naaa ifeQ^2irmL UJoe 

Saapler 
Eaployed ly 

Y^nP-^ ^ 'S iUj . -
Naae ot 
Saapler 
Date /T iae S a a p l e ^ , |Date/Tiae Saaple iVere Bolding " 
Co l l e c t ed ^ / l ^ ) % \ lEacelved at U b B / z a / f ^ JTiaes Observed? YBS 

Sys t ea 
Naae t \h\- r r i r^f/frn/tvivlo m ]Systea 

JNuaber 
P e s c r l p t l o n ^ 
Saap l l ng Point 
Naae/NoT olT Sanple 
Source 
Dace 6 Tiae of Sa*. 

{Station 

pie T V i t e r Type | User ID • | iubal t ted to sWOiS By 
I I I I 1̂ 1 I I l l l I 

li 

C/ ! M M ! 
MCL REPORTING 

UNITS 
"esRsmroERT STOhET 

CODE 

j i Z E 
Analysing Agency (Ubora tory) 
Total Hardness \^% CaC03)' 
Calciua (Ca) 

28 
•9W 
•9 i r 

A>4ALYS£S 
RESULTS 

&R Q . 

ag/L Hagneslua (Mg) 
5o3iua (Na) 

2 
Sodiua (Na: 
Potassiua (gy 

agTT 
"a jTr 

T o t a l Cations 
"937" 

1 i 
aeq/L Value; ^ . ^ 

Total Alka l in i ty (as CaC03) TTO" igTT 
Hydroxide ("Ogy 
Carbonate (COB) 

71535* 3 ^ . 
ag/L 

5;caroonate (HC03) 
7J 3 

h •̂g L 
Sulfate (SO^T 
Chloride (cTT 

"9?r 
•975" 

^ ^ . P ag/L 
ag/L 

ZA 
45 ag/L 

1 .4 .2 .4 ag/TT 
Ni t ra te iî OjT^ 

¥ &. 

Fluoride"(F) Teap 
Valuei 

71555" 
-~75r 

il • a 
t o t a l Anions aeq/L 

Depend. dd 
?>. g ; t 

'Std Uni t s 
uaho/ea 

H (Ubora to ry ) T53" 5H3 332 T T pecif ie Conductance ( E . C T 
T o u l f l l t e r a b l a Residue 

• ^ r 

* * * 

TIR 
/L ag/L t r 180 deg C (TDS) 

Tor 
Apparent Color ( ^ f i l f r e d ^ 
Odor Threshold a t 60 deg C 

75350" 
•ffr 
"W 

TffiT Ub turbidity 
M5AS 

"5257^ 
35155" •5T3r ag/L 

* 250-506 r 6 5 5 *^ 960-1666-2266 4i* 5 0 6 - 1 6 0 6 - 1 
©2i 



r, 11 

'r-
itoKit^Jfati'lASoiSSrams 

e u w c i ^ ^ ^ i\4'̂  
Division of Jaaes N. Hontcoaery, 

Consulting Engineers, Inc . 

SYSTEM NAME fc NUHBER J \ V M O i Q l O f V i ' M c ^ 6 V [AJOUy [ 4 ^ 

* THE FOLLOVING CONSTITUENTS ARE REPORTED IN UC/L * 

"RCITRCToRTIW 
UNITS 

G(W6TltUfejtt StORET 
CODt 

Arsenic (As) 
8ariua <b) 

It" 
T 

T55r 
T557-

"XFRIYSIT 
RESULTS 

•35" U£/L_ 
Ug/L 

"Z 
2 T555" 

Cadaiua (CjT T5JT" 
T53r 

1 0 ' " ug/L 
"55 ug/L Chroaiua (Total Cr)" 

Copper (Cu) 

I 
K^ 

T 5 ^ 
T55r 

T555" 
300 ug/L Iron (Fe) 

Lead (Pb) 
Hanganese (Hn) 

T55r 
"I55r 

50 ugTir 
"55" ug/L< 

7Y955" 
T n f 7 

Mercury (flgT 
Seleniua (Sej 
Silver (Ag) 

TO ug/L 
1577" 
' I59r 

"55" 
ug/L Zinc (Zn) rr z 

• 5060 

ORGAKIC CSEMICALS 

0.2 ug/L 
4 ug/L 

160 og/L 
5 ug>L 

100 ug/L 
10 ug/L 

Endrin 
Lindane 
Methoxychlor 
toxaphene 
2,4-D 
2;4.5-Tfr Jilvex 

Date ORGANIC Analyses Coapleted 

39396 
39340 

• 39485 " 
39466 
39736 
39045 
73672 

Y i rf w ̂  1 b 0 
ADDITIONAL ANALTSBS 

NTU 
C 

Std. Units 

ag/L 
ag/L 
ag/L 

r^n l l^ 
t n ^ tm-

, • In^K 

Field Turbidity 
Source Teaperature 
Ungelier index Source Teap. 
Ungelier Index at 60 deg C 
field pH 
Aggressiveness Index 
silica 
Phosphate 
Iodide 
Sodiua Absorption Ratio 
Asbestos 
'7k[\A\^^\r\^^^'i'\ 

• 

rates Secondary Drinking Vater Stan< iar< 

82678 
10 

71814 • 
71613 •• 
60400 • 
82383 
66955 

• 60656 
71865 • 
60931 
81855 • 

is 

^ C . / 
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• V . I ^ • 

Data o t Repor t 
^lifJB'i 

MOKTCOKERT Ugxj«ATOKllS 
Division o( Jaaei N. Xonltoaery. 

Consulting Engineers. Inc. 

TITU 22 C8EHICAL ANALYSES 

U b Saaple ID No. 

7/V/^^ 

Signature 
Director 

T A S 
crex??^?-

'Uborator i 
Naaa %or\r/\n\rr.inj Lab^ if^niwrtj 

Saap le r 
Eaployed l y 

^ J » , / W ^ r A ^ ^ t RaaJToT 
Saapler 

Date/Tiae Saaple Date/Tiae Saaple j Date/Tiae Saaple , . 
Collected B j i ^ j y ) IReceived at Ub ^ / / e > / t ^ 

IVere Holding 
ITiaes Observed? YBS 

J j — - ; . " " « - - -

iDcseriptionvJif J 
ISaapling Point 

ISystea 
INuaber 

Naae/NoT of Saaple ., 
iSource 61' V^al 0 
Date & T i a e of Sanple 4 Vater Type | 

I C ^ I 

{Station 
JNuaber i n .u i .y ( ,L""" my User ID 

I M I 
T S r 

" McL kfePoWlNG 
UNITS 

• 

ag/L 
ag/L 
ag/L 
ag/L 
ag/L 

CONSTITUENT 

Analyzing Agency ( U b o r a t o r y ) 
T o t a l Hardness (as CaC03) 
Ca lc iua (Ca) 
Hagneslua (Hg) 
SoSiu* (Na) 
Po ta s s iua (R) 

Total Cations aeq/L Value: la, ( j ^ 

T l 
T 

STORET 
COOE 

28 
960 
916 
927 
929 
937 

A > J A L Y ^ £ S 
RESULTS i 

a 

A 
£> 

151 
1 
i2 3 

» 

tf 

' 0 

10 
5 
7 
9 
!i 
l_ 

Total Alkalinity (as CaC03) TT5-• g / L 
"SgTT Hydroxide (08) 

Carbonate (C03) 
7Y535" 

/ 7 C> 

li "=?7r 
^ 

a ; c a r o c n a t e ynCOi) 
g'. 'e U 

Ml£ Sulfate (S(gy' 
»mK0 

"945" 

!J-.^A w. u ^ T T 
"SgTU Chloride (Cl) 

Nitrate (NgT) 7 T 5 S 5 ' 
• - ~ 9 5 r 

45 ag/L 
1.4-2.4 agTT 

Total Anions 
fluoride (f) Teap. Depend. 
•eq/L Value: 6?./?/ 

?T¥ i i/2i 4!: 

Std ( b i t s (Uboratory) M: -*i~u«Ko7ci i Specific Conductance (E.C.) 
Total fil.tfraDla Residue 

* * * r /L i t 180 deg C (TOS 
Apparent Color (Untlltered) 
idr Threshold at 60 deg C 

T^RTTII 
"75355" W ^ U 

^ 
IT 

Ub TurbiditT T?TU" 
TflA? 

"52579" 
0.5 •E>C 

** 960-1606-2266 *^* 500-l606-i5» 
glZ-l 

* 250-506-660 
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> ; • : - - - . ^ ^ 

^ - CC«...rATi -"WW* a W W C tt«ALl^ 

KOtfTGOMERT LABORATORIES 
Div i s ion e( J aae t H. Hontgoaery, 

Consul t ing Engineers , I n c . 

7/# 

SYSTEM NAHE 4 NUMBER: \ C l U 0 ^ 6 U l ^ k / 6 ^ i T ^ U i ^ ^ 

* THE FOLLOVING CONSTITUENTS ARE REPORTED IN UG/L • 

1 1 

1 
J 

HcL ft£^okTtNG 
UNITS 

50 ug/L 
1000 ug/L 

10 ug/L 
50 ug/L 

1000 ug/L* 
300 ug/L» 
50 Ug/L 
50 ug/L* 
2 ug/L 
10 ug/L 
50 ug/L 

5000 ug/L 

CONSTITUENT 

Arsenic (As) 
bariua (Ba) 
Cadaiua (Cd) 
Chroaiua (Total Cr) 
Copper (Cu) 
Iron (Fe) 
Uad (Pb) 
Hanganese (Hn) 
Mercury (Hg) 
Seleniua (Se) 
Silver (Ag) 
Zinc (Zn) 

T 
itoftfet 
COOC 
1602 •" 
1667 • 
1627 • 
1 6 3 4 " 
1642 

••"1645 • 

•• 1651 
1055 

71900 
1147 " 
1677 

• 1692 • 

AHALYiU 
RESULTS 

1 

tC TT 
f.y\ 
^ 
< 
-d 

^ J . 

^ ^ 

^ 

^ 
' « 
^ 
< 

I 
5 
^. 

c. ^ 

7 
a 
^ 1 i ±. 

/ • 

\ 

n 

0.2 ug/L 
4 ug/L 

100 ug/L 
5 og/L 

100 ug/L 
10 ug/L 

ORGAKIC CEEMICALS 

Endrin 
Lindane 
Hethoxychlor 
Toxaphene 
2,4-0 
2,4,5-TP Silvex 

Date ORGANIC Analyses Coapleted 

39390 
39340 
39486 " 
39460 
39730 

""39045 
73672 •• 

Y f « H D D 
] ADDITIONAL ANALYSES 

1 » " " 
i C 1 

std. Units 

ag/L 
ag/L 
•g/L 

IVA/L 
rrŵ b-

f 
1 : j>JJ 

Field Turbidity 
Source Teaperature 
Ungelier Index Source Teap. 
Ungelier Index at 60 deg C 
Field pa 
Aggressiveness Index 
silica 
Phosphate 
Iodide 
Sodiua Absorption katio 
Asbestos 
'MwMHit^Ml^ 

82078 -
10 

71814 
71813 
60466 
82383 
00955 

'66650 
71865 
60951 
81855 

r ^ U — 

'^ 

J-.̂  

^ 0 

n 

1 

• / 

— 

LLI 
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dcf »TAT« o t n , o ? r u i u c i ^ c M m 

KOHTCOHERT LAXHJRATORJ CS 
Division of Jaaes H. Hontgoaery. 

Consul t ing Eng inee r s , I n c . 

TITU 22 CSEMICAL AXALTSES 

7/j/p 
P. 14 

Ub Saaple ID No. .Data e t Report U l l ^ l S l 
Slgnatura Ub 
Director 

J50SSC 
'Ubocat.o, 
Naaa ^^hts^mcYj^ Ub^ J ^ u ^ ^ r . ^k>vi*-
iKaaa o 
jSaaplar 
Data/Tlaa Saafl 

^Collected 

^Systea 
Kaaa 

S a a p l e r 
Eaployed By 

Datc/Tlae Saaple , , 
Received at Ub ^ / / 5 / S f 

IVere Roldlng 
ITiaes Observed? YBS ''ihJit 

IBiiocTptTon 
JSaapllng Poin 
Naae/NoT of Saaple 

G\tY^A^a 
ISystea 
jNuaber 

{Station 
iNuaber [ Source Q^LJd 

Data 6 T i a e of Sample 
dif 

Vater Type | User lo U.1,U \.\Ui\l" " TS^ 
I 

•HcL kfcfOktlWG 
UNITS 

CONSTITUENT sWktt 
CODE RESULTS 

I. wg/L 
ag/L 

Analyring Agency (Laboratory) 
Total " " Hardness (as CaCQJT 
tialciua ( t i l i ^ 

28 a'? 
^50 
"9ir i I 

\ -
mgTV 

TJTT 
Hagneslua ()!g) 
Sodiua (Kaj 

"95r 
"9T5r I 

ag/L 
Total Cations 

IPotassiua (R) "937 ^1: 
aeQ/L Value: S . S ^ 

" H ^ Total Alkalinity (as CaC03) 
Hydroxide (OH) 
Carbonate (C03) 

~"4Tg-
71535" :a£7t: 
TTT 

£ ^ 
"jgTL 

aicarocnaie jhCOw) 
Sulfate (S04) " 9 ^ 

ag/L 1 Chloride (CTT 
Nitrate (NOTT 

"~?4y 
7I5W 45 ag/L 

1.4-2.4 ag/L & i i Total Anions 
Fluoride (F) Teap. Depend! 
•eq/L Value; \ S ' ^ - 7 

• 9 5 r 

Std Units 
«* uaho/ea • 

• • * ag/L • 
Wlti 

TON 
KTU 

O.S ag/L * 
* 250-566:« 

pa (Uboratory) 
Specific Conductance (E.C.) 

^^^" 463 
95 

"^ 7 
^ 

• 

A 
" ^ 

Oi. 
Toul Fllterabla Residue 

at 180 deg C (YDS > 
Apparent Color lUntl teredi 
Odor Threshold at 6d deg C 
Ub Turbidity 
HBAS 

» i* 960-1666-2266 

70300 
81 
86' 

82679 
38266 

•** '550-1 w J-
Q 
[5i 

4> 

• 

M 

t 

b 

Q 

2 
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cct rATi ocff. Of, ewvuQ tfUtSi 

HOKTCOHERY LABORATORIES 
Division oi Jaaes H. Hontgoaery, 

Consulting Engloecrs, Inc. 

" ^ ^ • 

SYSTEH NAHE 6 NUMBER: S CifVj O j fi'C 1 0 ^ ' ^ C / < 3 \ / j y O d l l ^ . 

• THE FOLLOVING CONSTITUEKTS ARE REPORTED IN UC/L • 

1 ML kEkokTltiO 
1 UNITS 

56 ug/L • 
1606 uS/L 

10 ug/L 
56 ug/L 

1600 uJ/L* 
! 300 ug/L* 

50 ug/L 
56 u5/L* 

2 ug/L 
10 ug/L 
50 ug/L 

1 5000 UB/L 

1 eoiisttTiibff 

Arsenic ^As) 
Bariua (Ba) 
Cadaiua (Cd) 
Chroaiua (Total Cr) 
Copper (Cu) 
Iron (Fe) 
Lead (Pb) 
Manganese (Hn) 
Mercury (Hg) 
Seleniua (Se) 
Si lver (Ag) 
Zinc (Zn) 

T 
STdktt 

COOC 
1602 ' 
1667 • 

• 1627 
1634 
164'2 
1045 
1651 
1655 

71906 
1147 
1077 
1692 

AHALYSIS 1 
RESULTS 1 

JC 

4 

-4 
c 

^ 

11 m 
^ / l 
<1 
7 
A 
< 

1 
' * 

' < 
4! 

L l 

f 
^/i 
•Ci 
^ 
<^. 

a 
?i r 

Idl 
ORGANIC CSEMICALS 

1 0.2 ug/L 
' 4 uJ /L • • 
1 100 Ug/L 
1 5 u!/L 
1 100 u^/L 

10 ug/L 

Endrin 
Lindane 
Hethoxychlor 
Toxaphene 
2 ,4-6 
2.4,5-TP Silvex 

Date ORGANIC Analyses Coapleted 

39390 • 
39346 

' 39480 
39466 
39736 

"39645 
"73672 • 

Y f H H & b 
ADOniONAL AXALTSES 

ktU {f ie ld tu rb id i ty i 
C 

• 

Std. Uni t s 

ag/L 
ag/L 
• f / L 

rr\oiu 1 /) 

^ (n , i< 

Source Teaperature 
U n g e l i e r Index Source Teap. 
U n g e l i e r Index at 60 deg C 
f U U pH 
Aggressiveness Index 
silica 
Phosphate 
Iodide 
Sodiua Absorption Ratio 
Asbestos -
-MlAVVIiMWWl 

• 

82078 
10 

71814 
71813 
66400 i 1 \ 
82383" • "" 

"66955 • I T 
00650 1 1 [ 
71865 \ r 

"66931 \ " ~ ^ 
• 81855A'. 1' 7 

• • • . . • •;• • ••• 1 k 

1 *• • ' . • • . ' • ' • • 1 

- • . • • [ r 

• • ' 1 i -

' . . • • . . • . - • • • • - ' 1 

t ' • • • ' • " ' • ••"••' l - l i 

1 ^ 

n 

I i L d i 
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CITY OF LOS ANGELES 
HEADWORKS WELL SUMMARY 

Well 
Name 

LAFCD 
No. LocaUon 

Well 
Year Capadty Surface Diameter 

Drilled (GPM) Elev. HP/RPM (inches) 

Total 
Depth 

(ft) 

341 

355 

437 

456 

495 

445 

Screened 
Interval 
Depths 

(ft) 

105-195, 
230-303, 
312-323 

105-173, 
194-211, 
225-258, 
267-306, 
312-336 

104-184, 
194-205, 
222-252, 
267-343, 
404-412 

2 3 8 ^ 5 

235-362, 
390-450 

165-190, 
210-300. 
310-400 

Status 

Inactive, available 
for future use. 
Pump pulled. 

Inactive, available 
for future use. 
Pump pulled. 

Inactive, available 
for future use. 
Pump pulled. 

Inactive, available 
for future use. 
Pump pulled. 

Inactive, available 
for future use. 
Pump pulled. 

Inactive, available 
for future use. 
Pump pulled. 

HW-25 3894BB 400' ± S.W. of Riverside Dr. 
75' ± N.W. of Thompson Ave. 
80' ± S.W. of Storm Channel 

HW-26 3893L 425' ± S.W. of Riverside Dr. 
175' ± N.W. of Irving Ave. 
300' ± S.E.ofWeU3893K 

HW-27 3893K Griffith Park-near end of Allen 
Ave. (north of L.A. River) 

1956 3100 477.3 

1956 2100 477.2 

1956 2700 477.9 

HW-28 3893M approx 400'N.W. of Allen Ave. 1967 3600 480.30 
approx 1295' S. of Riverside Dr. 

HW-29 3893N south of flood channel 1968 3700 480.00 
approx 300' E. of Riverside Dr. 
and Main Street 

HW-30 3893P south side of channel close to 1978 4300 482.7 
I Riverside & Main St. 

162' from well 3893N 

20 

20 

20 

20 

20 

20 

Source: LADWP, 1991a 



CITY OF GLENDALE 
GRANDVIEW WELL SUMMARY 

Well 
Name 

LAFCD 
No. Location 

Year Capacity Surface Bowl IIP 
Drilled (GPM) Elev. Elev. (RPM) 

Well Total 
Diameter Depth 
(inches) (ft) 

Screened 
Interval 
Deptiis 

(ft) Status" 

GV-1 3913 6115 San Fernando Rd. 

GV-2 3913A 6135 San Fernando Rd. 

GV-6 39I3F 1029 Grand Central Ave. 
(Vault) 

GV-11 3903 A 800 Westem Ave. 

GV-12 3914C 508 Paula Ave. (Vauh) 

GV-13 3903M 629 Hazel St. 
(Well and CLj House) 

1916 1600 470.00 470.31 125 

1916 1700 471.00 471.32 125 

1923 

1929 2000 

468.00 457.50 150 

488.60 489.93 200 

1929 2000 468.20 455.76 200 

1953 2000 472.60 461.62 200 

GV-14 3903N N.W. Comer Griffin 1954 
Manor Park (3119 Flower 
St.) 

483.80 478.80 250 

16 500.0 112-115, 153-160, 
178-189, 208-217, 
250-283, 298-326. 
346-355. 380^82 

16 500.0 112-122. 146-155. 
188-193.252-284. 
308-328. 344-356. 
389-460. 468-476 

18 504.0 87-145. 151-200. 
229-259. 269-495 

18 494.0'" 312-332, 360-372, 
394-474 (535-558. 
567-607)'' 

18 534.0 155-184. 188-260. 
266-355 

24 606.0 150-197,256-270. 
312-325, 385-400. 
410-538,545-578 

24 619.0 151-191,235-352. 
379-515. 526-552. 
567-592 

Standby 

Active 

Td Be 

Abandoned 
collapsed 
ca.sing 

Active 

Standby 

No motor, 
but 
operable 

Caved 
well, not 
operational 

GV-15 39I3G 6129 San Femando Rd. 1961 1500 470.60 470.87 125 20 500.0 258-284.311-328. 
348-360, 380-462 

Active 
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CITY OF GLENDALE 
GRANDVIEW WELL SUMMARY 

(Continued) 

Well LAFCD 
Name No. Location 

Year Capacity Surface Bowl HP 
Drilled (GPM) Elev. Elev. (RPM) 

Well 
Diameter 
(inches) 

20 

Total 
Depth 

(ft) 

550.0 

Screened 
Interval 
Depths 

(ft) 

266-282. 286-306. 
328-348, 362-390. 
394-t50. 478-i90. 
500-526 

Status* 

GV-i6 3913H 1424 Airway 1964 1700 477.60 477.98 200 Standby 

Source: Cruz, 1990 
' Active denotes that wells are being pumped. 

Standby denotes that pumps installed, but must have DHS permission to resume pumping. 
** Original total depth of Well G-11 was 640.0. Well was filled with sand to 494 ft. bgs in 1985 due to high suliiir content in groundwater at this depth. 



CITY OF LOS ANGELES 
CRYSTAL SPRINGS VfELL SUMMARY 

Wdl 
Name 

CS-44 

CS-45 

CS-46 

CS-47 

CS-50 

LAFCD 
No. 

3914K 

3914L 

3914M 

3914G 

3914S 

Location 

487' S.W. of Flower St. 
1192* S.E.P.L. Paula 
Ave. 

287'S.W. of Flower St. 
1192' S.E.P.L. Paula 
Ave. 

125'S.W. of Flower St. 
1192'S.E. ofS.E.P.L. 
Paula Ave. 

209'S.W. of Flower St. 
1493' S.E.P.L. Paula 
Ave. 

710' N. of Aviation Dr. 
130* S.W. of Riverside 
Dr. 

Year 
Drilled 

1927 

1927 

1927 

1930 

1956 

Capadty 
(GPM) 

Monitoring 

1600 

2400 

• • 

1500 

Surface 
Elev. 

448.05 

456.22 

458.15 

447.78 

HP/RPM 

75/970 

75/970 

75/970 

• * 

Wdl 
Diameter 
(inches) 

20 

20 

20 

16 

20 

Total 
Depth 

(ft) 

296.0 

338.0 

357.0 

288.5 

330.0 

Screened 
Interval 
Depths 

(ft) 

50-68, 70-87, 
97-160, 167-185, 
209-236, 245-282 

50-93, 107-161. 
220-236, 254-273 
295-328 

50-72, 83-101, 
118-164,230-245, 
265-280, 314-344 

60-120, 130-150, 
195-270 

106-164, 178-262, 
277-312 

1 

Status 
• • • • • • • 

Inactive, eventually 
will be destroyed. 

Inactive, available for 
future use. 

Inactive, available for 
fiiture use. 

Inactive, eventually 
will be destroyed. 

Inactive, available for 
future use. 

Source: LADWP, 1991a 
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APPENDIX C 

Glendale Study Area, North Operable Unit Area Metals Data 

Well 

CS-COl-105 

CS-C0M05 

CS-COl-285 

CS-COl-285 
CS-C01-558 
CS-C01-558 

CS-C02-062 

CS-C02-062 

CS-C02-180 

CS-C02-180 
CS-C02-250 

CS-C02-250 

CS-C02-335 

CS-C02-335 

CS-C03-10G 

CS-C03-100 
CS-C03-100 

CS-C03-100 

CS-C03-325 

CS-C03-325 
CS-C03-325 

CS-C03-325 

CS-C03-465 

CS-C03-465 

CS-C03-465 

CS-C03-465 

CS-C03-550 

CS-C03-550 

CS-C03-550 

CS-C03-550 
CS-C04-290 
CS-C04-290 

CS-C04-290 
CS-C04-290 

Date 

Mar-91 

Oot-90 

Mar-91 

Oct-90 
Mar-91 
Oct-90 
Mar-91 

May-90 

Mar-91 

May-90 
Mar-91 

May-90 

Mar-91 

Mav-90 

Apr-91 
Apr-91 

Apr-91 

May-90 

Apr-91 

Apr-91 
Apr-91 

May-90 

Apr-91 

Apr-91 

Apr-91 

May-90 
Apr-91 

Apr-91 

Apr-91 

May-90 
Mar-91 
Mar-91 
Mar-91 

May90 

Filt. 

Size 

1.2 u 
1.2 u 

1.2 u 

1.2 u 
1.2 u 
1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 
1.2u 

1.2u 

1.2 u 

1.2 u 

0.45 u 

1.2 u 
Unfilt 

1.2 u 

0.45 u 

1.2u 

Unfilt 

1.2 u 

0.45 u 

1.2 u 

Unfilt 

1.2 u 
0.45 u 

1.2 u 

Unfilt 
1.2 u 

0.45 u 
1.2 u 

Unfilt 

1.2 u 

>MCL 

2 

2 

1 

2 

2 

2 

2 

2 

wmmm^^^^^^^S^mS^^mKM 
A« 
50 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 
1.8 

0.0 
1.3 

0.0 

1.1 

0.0 

0.0 

0.0 
3.1 

0.0 

0.0 

1.0 

0.0 

0.0 

0.0 

1.9 

0.0 

0.0 

0.0 

1.4 

1.0 

0.0 

0.0 
0.0 

1.4 
0.0 

Ba 
1,000 

106 

93 

62 

87 

51 
* 

58 

73 

246 

248 
358 

71 

74 
127 

69 

68 

147 

56 

58 

71 

85 
82 
126 

Cd 
10 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

Cr 
50 

0 

6 

0 

0 

0 

0 

0 

0 
0 

29 

0 

0 

24 

0 

0 

24 

0 

0 

0 

0 
0 

14 

Pb 
50 

0.0 
0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

91.0 

0.0 

0.0 

0.0 

0.0 
5.1 

0.0 

0.0 

0.0 

2.1 
0.0 

0.0 

0.0 

2.0 

0.0 

0.0 

0.0 

4.4 

0.0 
0.0 
0.0 

6.5 

0.0 

• 

Ho 
2 

0.0 
0.0 

0.0 

0.0 
0.0 

0.0 

0.0 
0.0 

0.0 
0.0 

8.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 
0.0 

0.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 

0.0 

• 

Se 
10 

1.1 
0.0 

0.0 

0.0 
0.0 

1.5 

0.0 

3.0 

0.0 
0.0 

0.0 

0.0 

0.0 

4.2 

1.1 
2.5 

0.0 

0.0 

0.0 
1.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

1.1 
0.0 

1.1 
0.0 

Secondary MCLa 

Cu 
1,000 

0 

0 

0 

0 

0 

0 

0 

0 

0 
15 

4 

0 
10 

4 

0 

14 

4 

0 

49 

0 
0 

5 

Fa 
300 

2.280 

62 

72 

57 

181 

148 

128 

44 
65 

28,100 

57 

113 

23,200 

66 

141 

31,800 

93 

108 

12,800 

85 

20 

12,200 

• 

Mn 
50 

271 

8 

42 

6 

54 

40 

26 

16 

21 
286 

31 

21 

295 

27 

23 

307 

41 

29 

135 

22 

32 
218 

a 

• 

Zn 
5,000 

16 
104 

17 

15 
12 

16 

36 
0 

38 
0 

26 

0 

17 

16 
14 
78 

22 

0 

33 

112 
15 

5 

0 

154 

11 
0 

8 

89 

13 
17 

4 
48 

12 
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APPENDIX C 

Glendale Study Area, North Operable Unit Area Metals Data 

Well 

CS-C04-382 

CS-C04-382 

CS-C04-382 

CS-C04-382 
CS-CO 4-520 
CS-C04-520 
CS-C04-520 
CS-C04-520 
CS-CO 5-160 

CS-C05-160 

CS-C05-290 
CS-CO5-290 

CS-C06-185 

CS-C06-278 

CS-VPB-01 

CS-VPB-01 

CS-VPB-01 

CS-VPB-01 
CS-VPB-02 

CS-VPB-02 
CS-VPB-02 

CS-VPB-03 

CS-VPB-04 
CS-VPB-04 

CS-VPB-04 

CS-VPB-04 

CS-VPB-04 

CS-VPB-05 

CS-VPB-05 

CS-VPB-05 

CS-VPB-05 

CS-VPB-05 
CS-VPB-06 

CS-VPB-06 

Oate 

Mar-91 

Mar-91 

Mar-91 
May^90 

Mar-91 
Mar-91 
Mar-91 
May-90 

Mar-91 
May-90 

Mar-91 
May-90 

May-90 

May-90 

Feb-91 

Sep-90 

Jan-90 

Sep-89 

Sep-90 

Jan-90 
Sep-89 

Jan-91 

Apr-91 

Sep-90 

May-90 

Jan-90 

Sep-89 

Feb-91 

Sep-90 

May-90 

Jan-90 
Sep-89 

Feb-91 

Sep-gO 

Filt. 

Size 

Unfilt 

0.45 u 

1.2 u 

1.2 u 

Unfilt 
0.45 u 
1.2 u 
1.2 u 
1.2 u 

1.2u 

1.2 u 
1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

Unfilt 
1.2 u 

1.2 u 

Unfilt 

1.2 u 
1.2 u 

1.2 u 

1.2 u 

1.2 u 

Unfilt 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

Unfilt 

1.2 u 

1.2 u 

>MCL 

2 

2 

1 

1 

1 

1 

~' 

l^MMl^mMmmmmmmK^ 
As 
50 

1.2 

0.0 

1.2 

0.0 

0.0 
0.0 
0.0 
0.0 

0.0 

0.0 
0.0 
0.0 

0.0 

0.0 

95.0 
0.0 

50.0 

0.0 

2.2 

16.0 

0.0 

89.0 

0.0 

11.0 

0.0 

33.0 

0.0 

7.0 

• 

• 

• 

Ba 
1,000 

94 

82 

77 

69 
57 
57 

75 

158 

92 

116 

124 

43 

• 

Cd 
10 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

6.0 
0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

14.0 

0.0 

0.0 

• 

Cr 
50 

0 

0 

0 

0 
0 
0 

0 

0 

0 

99 

0 

49 
0 

28 

0 

70 

56 

17 

0 

0 

60 

9 

0 

• 

• 

a 

Pb 
50 

1.4 

3.0 

0.0 

0.0 

1.0 
2.4 
2.2 
0.0 

1.1 
0.0 

1.1 
0.0 

0.0 

0.0 

55.0 

0.0 

15.0 
0.0 

14.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

• 

Hg 
2 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0,0 
0.6 
0.0 

0.4 
0.0 

0.0 

0.5 

0.5 

3.4 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

0.8 

0.0 

0.5 

0.0 

• 

Se 
10 

1.7 

1.6 
1.4 

0.0 

0.0 
0.0 
0.0 
0.0 
1.6 

0.0 
2.2 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Secondary MCL« 

Cu 
1,000 

0 

0 

0 

0 
0 
0 

0 

0 

0 

58 
0 

70 

0 
0 

0 

0 

39 

0 

0 

0 

75 

0 

0 1 

Fa 
300 

8,720 

134 

153 

8,570 
227 
210 

71 

72 

8 

8 

8 

24 

• 

• 

Mn 
50 

96 

16 

16 

86 
15 
14 

17 

16 

16 

13 

15 

11 

• 

• 

Zn 
5,000 

28 

5 

4 

10 
15 
0 
0 
0 
0 

8 
9 

12 

8 

23 

94 

11 

110 
8 

5 

28 

28 

55 

14 

40 

8 

110 
35 

48 
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APPENDIX C 

Glendale Study Area, North Operable Unit Area Metals Data 

Well 

CS-VPB-06 
CS-VPB-06 
CS-VPB-06 

CS-VPB-07 
CS-VPB-07 

CS-VPB-07 
CS-VPB-08 
CS-VPB-08 
CS-VPB-08 

CS-VPB-08 

CS-VPB-09 

CS-VPB-09 

CS-VPB-09 

CS-VPB-10 

CS-VPB-10 

CS-VPB-10 

CS-VPB-11 

CS-VPB-11 

CS-VPB-11 

Notes: 

! 

/ • 

Date 

May-90 
Jan-90 
S0P-89 
Feb-91 
Sep-90 
Jan-90 
Feb-91 

Sep-90 
Jan-90 

Sep-89 

Sep-90 

Jan-90 

Sep-89 

Sep-90 

Jan-90 

Sap-89 

Sep-90 

Jan-90 

Sep-89 

Filt. 

Size 

1.2 u 
1.2 u 
Unfilt 
1.2 u 
1.2 u 

1.2 u 
1.2 u 
1.2 u 

1.2 u 

Unfilt 

1.2 u 

1.2 u 

Unfilt 

1.2 u 

1.2 u 

Unfilt 

1.2 u 

1.2U 

Unfilt 

All values in ug/l 

>MCL 

1 

1 

1 

1 

1 

1 

1 
mmmmmmm^mim^miim^mmmi 

AM 

50 

0.0 

25.0 
0.0 
16.0 

0.0 

0.0 

59.0 

0.0 

85.0 

0.0 

39.0 

0.0 

115.0 

• 

• 

• 

Ba 
1,000 

123 

153 

Cd 
10 

0.0 

0.0 
0.0 
0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

6.0 

0.0 

0.0 

Cr 
50 

0 

26 
7 
0 

9 
0 

72 

0 

120 

0 

73 

0 

83 

• 

• 

• 

• 

Pb 
50 

0.0 

0.0 
0.0 
0.0 

0.0 

0.0 

10.0 

0.0 

8.0 

0.0 

10.0 

0.0 

25.0 

"G" wells are Grandview wells and are sometimes referred to as "GV" 

"CS' - Crystal Springs wells 

" * " - denotes analyte detection above MCL 

" 1 " - denotes sample with detection above primary MCL. 

Hg 
2 

3.4 

1.4 
0.4 
0.0 

0.5 

0.0 

3.5 

0.0 

0.0 

0.2 

0.0 

0.0 

0.0 

a 

• 

Sa 
10 

0.0 

0.0 
0.0 
0.0 

0.0 
0.0 

19.0 

0.0 

0.0 

0.0 

18.0 

0.0 

0.0 

• 

• 

Secondary MCLA 

Cu 
1,000 

0 

32 
0 
0 

0 
0 

100 

0 

82 

0 

63 

0 

78 

" 2 " - denotes sample with detection above secondary MCL (not shown where primary MCL is exceeded) 

Fe 
300 

25 

8 

î 

• 

Mn 
50 

17 

11 

Zn 
5,000 

19 

65 
8 
0 

4 
20 

120 

22 

220 

13 

160 

43 

240 

1 
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JAM£S M. MONTGOMERY, INC. 
365 Lennon Lane, Walnut Creek, CaUfomia 94598 

MEMORANDUM 

T O : ClflinslVonibadctte DATE: June 18.1992 

F R O M : ElianaMalchlouf F I L E : 8S7.0312 

P R O J E C T : Glendale Study Area: CLIENT: LADWP 
NOTth Plume OpcrabJe Unit (OU) 
Feasibility Study QFS) 

S U B J E C T : FIELD FILTERING OF GROUNDWATER SAMPLES 

During the initial sampling (September, 1989) of the Cry&tal Springs vertical profile 

borings (VPBs), groundwater samples collected for priority pollutant metals were not field 

filtered (JMM, 1991). These samples contained a few slightly elevated concentiations 

(abcrve maximum contaminant levels [MCLs]) of the following metals: arsenic, cadmium, 

chromium, lead, and mercury. Following the initial VPB sampling, concern arose over die 

lepresentation of mobile, dissolved metal constituents versus immobile metals sorbed onto 

suspended solids present in the unfiltered groundwater samples, particularly from newly 

installed monitoring wells. In newly installed wells, suspended solids that ate generally 

immobile in aquifer systems may have been introduced during drilling, or fiom formation 

disturbance of the naturally occurring mineral formations (commonly termed "sampling 

artifacts"). Furthennore, baileis were used during the initial sampling event since dedicated 

sampling pumps were not installed. Using bailers to collect groundwater samples may 

cause the entrainment of suspended solids, which are not representative of mobile 

constituents in the aquifer formation (USEPA, 1989). Additionally, as part of the U.S. 

Environmental Protection Agency (USEPA)-approved protocol, the groundwater samples 

collected for metal analyses were discharged directly into a sanple bottle containing nitric 

acid pi«servative to increase sample holding times to 6 months. Tbe nitric acid preservative 

effectively dissolves the suspended solids in the samples, releasing sorbed, copredpitated, 

and occluded metal ions, thus increasing Hw metals concentiations in these samples. 

During all subsequent sampling events in the Ciystal Springs area (VPB Resan:q)ling, 

September 1990; Cluster Well Sampling Events, May and October 1990), metals samples 

were field filteied using a 1J2 micron (^m) cartridge filter to more accurately determine the 

mobile, dissolved metals concentrations in groundwater. During these events, only 

chromium and mercury were detected in one sample each at levels slightly above MCLs 

Page 1 of4 



SENT B Y : XEROX T e l e c o p i e r 7017; 6-19-92 ; 3:29PH ; JHM WCK-1-* 415 744 1796;« 3 

(JMM, 1991). By considering only the most recent sample collected from each of the 

monitoring wells in the North Plume area, no metals were detected above MCLs in the 

Upper Zone of the aquifer. These data indicate that metals are not present at elevated levels 

(above MCLs) on a regional scale and that the detected levels are probably indicative of 

naturally occurring sediments. Therefore, although two metals were detected in one 

sample, each slightly above their respective MCLs, during earlier sampling events, these 

constituents are not prevalent and are not expected to be present in the extracted 

groundwater above their MCLs. Furthermore, the remedial altematives presented in the 

Feasibility Study for the Glendale Smdy Area, North Vhaxic OU (JMM, 1992) include 

prefiltratlon to remove suspended solids prior to treatment of the extracted groundwater for 

VOCs. 

Based on the results of pievious investigations and on a study of the effect of field filtration 

on the analysis of dissolved metals concentiations in groundwater conducted as part of the 

Remedial Investigation (RI) of Groundwater Contamination in the San Femando Valley, 

the 1.2-iim filter was chosen for field filtration of metals samples. Field filtration with a 

1.2-|im filter is assumed to eliminate enors introduced by the dissolution of immobile, 

suspended particulate matter C'san^Ung artifacts"), while reducing nonconservative errors, 

if the postulated facilitated transport mechanisms are important in metal uanspart in aquifers 

(Puis and Barcelona. 1989). Previous investigations conducted by Puis and Barcelona 

(1989) contend that colloids in the range of 0.1 to 1.0 ^m may be mobile in sandy porous 

media; however, questions remain regarding the degree of colloid transport through silt and 

clay aquifers (Mason et al., 1992). Hiemenz (1977) also considers particles up to 1 ^ to 

be coUoidaL However, others (Turner Whitfield, 1980; Florence, 1982; and Salomens and 

Forstner, 1984) have operationally defined 0.45 pm as the border between the dissolved 

and particulate fractions. In the study conducted as part of the basin-wide RI, seven wells 

in two clusters were selected for filtered and unfiltered metals analyses. These wells 

represented groundwater sampled fiom the Upper, Lower, and Middle Zone depths of the 

aquifer. Three samples were collected from each well and were either unfiltered, passed 

through a 1.2-^m filter, or passed through a 0.4S ^m filter. 

Table 1 presents a summary of each constituent measured, and a relative comparison of the 

1.2-^m-filtered value versus the unfiltered value as a percentage. The range and average 

for filtered sample value as a ];)ercent of unfUtered sample value are also presented on Table 

1. The metals that were most impacted by 1.2-pjn filtering were aluminum, iron, 

manganese, and zinc. The average value for filtered as a percent of unfiltered for these 

Page2of4 



SENT B Y : XEROX T e l e c o p i e r 7017; 6-19-92 ; 3:29PH : JMM WCK-1-+ 415 744 17g6;# 4 

constituents ranged from less than 1 to 45 percent. Barium, calcium, magnesium, and 

vanadium had overall lower concentrations in 1.2-pm filtered sanples than unfiltered 

samples. Arsenic values in the 1.2-pm filtered and unfiltoed sanples were about the same 

except that tfae filtered values from the Upper Zone were lower than the unfiltered. 

Chromiiun values were lower in the 1.2-|im fUtered groundwater sanples from tbe Upper 

Zone and were the same as values in unfiltered samples fiom the deeper zones of the 

aquifer. Lead concentrations were lower overall in the 1.2-^m filtered groundwater 

samples, except in the deepest well in CS-C04, where the filtered values were twice the 

unfiltered values. Selenium concentrations were generally lower in concentration in the 

1.2-)jm filtered samples. Field filtering had no effect on analyses for antimony, beryllium, 

cadmium, cobalt, mercury, nickel, and thallium, and had very little effect on sodium. For 

silver and capper, filtering influenced analyses perfonned on groundwater samples ftom 

CS-C03 wells, but not on those fiom the CS-C04 wdls. 

The influence of filter size on metals concentradons was also investigated by separately 

filtering samples with a 0.45-|mi and a 1.2>^m filter. Table 2 presents a cotxiparison of the 

1.2-M.m-filtered value with the 0.45-(im-filtered value as a percent for each constituent 

Results ftom separate analyses performed on the twenty-three 1.2'-M,m-filtered samples and 

the 0.45-Mni-filtered sanples indicated diat die size of die filter did not significantiy affect 

die results for 15 out of 23 constiments. The difference in filter size had tfae most influence 

on constituents such as antimony, arsenic, copper, iron, manganese, potassium, vanadium, 

and zinc. Therefore, die 1 .2 -^ filter was selected for use in subsequent sanpling events 

to minimizie tfae effects of metals associated with immobile suspended solids. 
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TABLE! 
CO 

-< 

FILTERED (1.2 MICRON) SAMPLE VALUES AS A PERCENT OF UNFILTERED SAMILE VALUES 
FOR METALS AND INORGANIC ANALYSES AT SELECTED CLUSTER WELLS 

X 

o 
o 

Antuuuuy 
Aisauc 
Bsfiiuii 

Betylliiun 

Caldmi 

Qihal t 

Copper 
I t m 
Lead 
Magneamn 

McRUiy 

VBOul 

PolHHUDin 
Sefenium 

Silver 

Sodiuni 

ThalHwi? 

Vanadinm 

ZioR 

CS-GOO-IM 

0 
92 
42 
69 
100 
100 
97 
27 
100 
20 
0 
20 
SJ 
7 

100 
100 
44 
79 
48 
97 
100 
38 
18 

C&CCI3^25 

1 
100 
100 
S i 
100 
100 
91 
33 
100 
29 
0 
48 
B3 
7 

100 
100 
79 
100 
66 
101 
100 
38 
29 

Penxnt Vahie by Wdl 

C » : 0 3 - 4 6 S C S - C O 3 T S 5 0 CS-CO4-290 

1 
100 
190 
46 
100 
100 
79 
34 
100 
22 
0 

SO 
81 
7 

100 
100 
69 
100 
63 
97 
100 
17 
3 

7 
100 
140 
81 
100 
100 
84 
100 
100 
6 
1 

23 
92 
21 
100 
100 
92 
100 
100 
95 
100 
62 
9 

Z 
136 
71 
GS 
100 
100 
99 
43 
100 
100 
0 
15 
96 
IS 
100 
100 
100 
91 
100 
103 
100 
3S 
9 

CS-C04-382 

14 
159 
IOO 

82 
100 
100 
91 
100 
100 
100 
2 
71 
97 
16 

IOO 

100 
139 
82 
IOO 
98 
100 
67 
15 

C&CO4-S20 

46 
100 
100 
84 
100 
100 
86 
100 
100 
100 
2 

220 
92 
16 
100 
100 
107 
IOO 
IOO 
94 
100 
84 
27 

Raagt 

0 - 4 6 
92 -159 
42 -190 
4 6 - 8 4 

100-100 
100 -100 
7 9 - 9 9 
2 7 - 1 0 0 

100-100 
6 - 1 0 0 
0 - 2 

15-220 
8 1 - 9 7 
7 - 2 1 

100-100 
100-100 
4 4 - 1 3 9 
7 9 - 1 0 0 
4 8 - 1 0 0 
9 4 - 1 0 3 

100-100 
1 7 - 8 4 
3 - 2 9 

o 
• o 
• - -
CD 
- J 

-.a 
o 
- . 3 

ca 

CO 

<o 

CO 

CO 

- . 

C -

o 

I 

*>• 
CJl 

—3 
CQ 
GD 

a 
oa 



TABE£2 

FILTERED (0.45 MICRON) SAMPLE VALUES AS A FERCENT OF FILTEKE2) ( U MICRON) SAMPUS, VAUJES 

Aatiiiiaii7 
Arsenic 
Barium 
Beiyllfiiiin 
CMfannjin 
Caldnm 

Cobalt 
Cappet 
hoai 
Lead 
MagnesiiiiiL 
MaqganoM 
Meccaiy 

rackd 
Pctasaam 
Selenium 
SUver 
Sodinm 
TfialKmm 

Vmadinm 
Zinc 

FDR HETALS AND INORGANIC ANALYSES AT SEUSCTED CLUSTER WELLS 

C&C03-1H 

4879 
87 
100 
99 
100 
100 
102 
100 
100 
100 
68 
100 
101 
80 
100 
100 
108 
382 
SB 
100 
100 
109 
116 

CS-Ca3-325 

100 
100 
100 
96 
100 
100 
99 
100 
100 
123 
50 
100 
100 
150 
100 
100 
92 
100 
100 
98 
100 
56 
12 

Flerecnt Vahie b r Wdl 

C5CG3-465 

100 
100 
S3 
101 
100 
100 
106 
100 
JOO 
133 
46 
100 
103 
118 
100 
100 
107 
100 
IOO 
102 
100 
133 
118 

CS-CO3^50 

100 
100 
71 
98 
100 
100 
104 
100 
100 
130 
86 
100 
104 
143 
IOO 
100 
IQS 
100 
100 
104 
100 
S7 
51 

CS^C04-2H 

100 
167 
100 
103 
100 
100 
101 
100 
100 
100 
340 
100 
98 
49 
LOO 
100 
69 
110 
100 
98 
100 

rm 
95 

CS-C04-382 

100 
66 
83 
106 
IOO 
IOO 
105 
100 
IOO 
100 
88 

300 
104 
103 
100 
100 
100 
114 
100 
105 
100 
74 
107 

CS-CO4^20 

100 
100 
100 
100 
100 
100 
102 
100 
100 
100 
108 
109 
101 
109 
100 
100 

too 
100 
100 
103 
100 
125 
100 

Range 

100-4879 
6 6 - 1 6 7 
5 3 - 1 0 0 
9 6 - 1 0 6 

100-100 
100-100 
9 9 - 1 0 6 

100-100 
100-100 
100 -133 
4 6 - 3 4 0 

100-300 
9 8 - 1 0 4 
4 9 - 1 5 0 

100-100 
100-100 
6 9 - 1 0 8 

100-382 
88 -100 
9 8 - 1 0 5 

100-100 
56 -170 
12-118 

CD 

-c 

2S m 
3D 
O 

—1 

-

<-> ip
ie

r 

- J 
C 3 

- J 

cn 

CO 

CO 

ro 
--
cc 

eo 

~c 
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Discussion of Papers 

DISCUSSION OP "Ut«ratur« RAVIAW and Model 
(COMET) for Collold/Metals Tranapoii in Porous 
Madia," by W. B. Mlll«, $. Llu, nnd F. K. Fong, March-April 
1991 IMU«, V. 29, no. 2. pp. 199-208 
by Sharon A Mason, John Baikach, and James Dragun, 
The Dragun Corporation. 3240 Coolldge. Berkley, 
MliMgan 48072.1694 
Effect of Fittntion on Colloid Trwuport In Soil 
Introduction 

Colloid transport in subsurface media has been investi­
gated and discussed by several [tsearchers (Bitton et aL, (979; 
Jansons et al., 1989; Keswick and Getba, 1980; Lance and 
Gerba, 1984; McCarthy, 1990; McDowell-Boyer et aL, 1986; 
Reddy et al., 1981; Wollum and Cassel, 1978; Yates et al., 19S7). 
Mills et al, (1991) discussed the primary mechanisms tbat influ­
ence thc transport of colloids. Futthennore, they have pro­
posed a model that can be used to evaluate the significance of 
the transport of coUoids in soil systems. 

First, Mills et al. (1991) bave correctly identified Brownian 
motion as a primary mechanism affecting colloid transport in 
soil. In general, Brownian motion refers to the suspension of 
colloidal partictes in a liquid due to the impact ofthe molecules 
comprising the liquid upon the colloidal panicles (McCtowell-
Boyer etal., 1986; O'Melia, 1980; Prieve and Ruckenstein, 1974; 
Sax and Lewis, 1987; Tien and Piiyatakes, 1979; and Yao et al., 
1971). 

Second, Mills et al. (1991) have conectly identified that 
colloid surface forces are a primary mechanism affecting col­
loid transport in soiL These mechanisms basically cause the 
particles to either "stick" to or repel from one another after 
collision (McDowell-Boyer et al., 1986; and Prieve and 
Ruckenstein, 1974). 

Although Mills et al. (1991) briefly mention filtration, they 
for all practical purposes ignore this mechanism in the model. 
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Yet, the effect of this mechanism on colloid transport in soil 
systems and on modeling colloid transport is profound. 
Because the effect of filtration is not considered in the model, 
the model output may be misleading. 

This paper will brielly discuss the importance of filtration. 
Also, it will present an equation for determining if filtration will 
inhibit the migration of colloidal particles in soil systems. This 
equation should be utilized to determine if thc model proposed 
by Mills ei al. (1991) can be used to evaluate tbe significance of 
the migration of metals via colloid transport in soil systems. 

How Soil Pore Size Restrkts Colloid Transport 
For colloids to migrate in porous media, colloid size as 

well as the pore size of the soil/aquifer material must be 
considered (Dragun, 1988; Enfield et al., 1989; Matthess and 
Pekdeger, 1981; Rege and Fogler, 1988; Tien and Payatakes, 
1979). For migration of a colloidal particle to occur in soil, the 
diameter ofthe migratingcolloid particle must be significantly 
smaller than the diameter ofthe soil pore. If it is not, then the 
particle is "filtered" from the migrating liquid. 

How to Preset the Effect qf Soil Pore Size on 
CoUoid Transport 

A general rule for the migration of bentonite particles in 
grout through soil pores can be utilized to estimate the migra­
tion potential of any particle in soil. A bentonite particle will 
penetrate soil pores if the ratio, R, is at least 29 and preferably 
greater than 24. R is defined as follows (Spooner et al., 1984): 

R = Dij/D« (I) 

and Dll ~ diameter of the particles comprising thc soil, where 
15 percent of the soil mass is finer; and Du = diameter of the 
migrating bentonite (or soil) particle, where 85 percent of the 
particles is finer. 

It is important to recognize that equation (I) can be uti­
lized not only for identifying the migration potential of a soil 
particle, but also for colloids, including bacterium and virus 
particles. 

Figure 1 illustrates ihe ranges of diameters for soil parti­
cles and biota. We can show the utility of equation (I) and 
Figure I for identifying the migration potential of any particle. 

Bacteria and viruses have diameters generally similar to 
that of clay. According to Figure 1, the D K for bacteria is 
approximately 1.2 u. For bacteria to migrate, the Di.* ofthe soli 
must be 30.0 u, based on the previous equation and assuming 
an R equal to 25. 

A further analysis of Figure I will reveal that if this colloid 
is goitig to migrate, 83 percent of the soil texture must be 
comprised of coarser silt, sand, and gravel. The soil classes 
corresponding to this textural range are sandy loams, loamy 
sands, and sands. Based on this analysis, bacteria should not 
migrate in silty and clay soils due to their small pore diameters. 
Likewise, colloidal clay particles should not migrate in silty andl 
clay soUs due to their small pore diameters. 

The data on bacteria, virus, and clay migration in soil and 
ground water from many published studies (see Table 1) sup­
port the conclusion that colloid size panicles generally migrate 
in sand, coarse sand, and graveL Conversely, bacteria, virus, 
and clay colloid migration in sill and clay soils are restricted via 
filtration; this conclusion, however, should not apply to mac-
ropores in these soils. 

llie model proposed by Mills etal. (I991)did not present a 
method by which a user could determine if the effect of filtra­
tion was significant, which could preclude thc use of the pro­
posed model. Equation (1) can be used to determine if the 
proposed model can give meaningful results and avoid thc 
generation of misleading data. 
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Table 1. Studies of <he Miflrallon oi Colloid Size Particl«s Through Porous Material^ 

Aquifer material CoUoid Reference 
Silica sand 
Sand 
Sandy loam 
Sand 
Dune sand 
Sand 
Gravel and fme sandi 
Sand and gravel 
OraveL tand, and sill 
Sand 
Sand 
Sand 
Sandy clay loam 
I-oam 
Sand 
Sand 
Pea gravel and loamy sand 

Staphylococcus aureus 
Polioviius 
Poliovirus 
Latex panicles (0.091 u) 
Poliovirus 
Bacteria 
Bacillus coli, fecal coliformi, and fecal streptococci 
O.I to2um 
<2nra 
Poliovirus 
Latex microspheres (0.12 um) 
Zoospores 
Zoospores 
Zoospores 
Streptomyccs 
Poliovirus 
Poliovirus 

Hendricks et al., 1979 
Wang et al., 1981 
WangetaL, 1981 
Yao etal.. 1971 
Lance and Gerba, 1982 
Lance and Gerba, 1982 
Crane and Moore, 1984 
Gschwend et al., 1990 
Waber etal.. 1990 
Vilker, 1980 
Lahav and Tropp, 1980 
Wilkinson et al., 1981 
Wilkinson et al.. 1981 
Wilkinson etal., 1981 
Wollum and Cassel, 1978 
Jansons et aL, 1989 
Lanoe and Gerba, 1984 

Sumiiiarr anil Conclusions 
In summary, for colloids to migrate in porous media, 

colloid size as well as pore size of the soU/aquifer material must 
be considered. Tbe diameter ofthe migrating colloid particle 
must be significantly smaller tban the diameter of the soil pore 
for migration to occur; otherwise, filtration of the colloidal 
]Mirticle suspended in the migrating liquid will occur. An analy­
sis of published data ori bacteria, viruses, and clay migration in 
soil reveals that these colloid size particles generaUy migrate in 
sand, coarse sand, and gravel. Therefore, in order to accurately 
model colloid transport in porous media, colloid size as well as 
pore size of the subsurface media must be considered. 
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REPLY TO lh« praooding Diacutskin by Sharon A. 
Mason, John Barkaeh, and James Dragun of "LKerahiro 
Review and Model (COMET) for CoNold/Mfltala Trans­
port In Poroua Madia" 
by WBIlamB, Mils, Sally Llu, andFredK. Pong 

We appreciate Mason et al. detailed discussion of filtrtuion 
on colloid transport, and in panictiUir theU equation (1) which 
can be used to approximate pore size effects on colloid trans­
pon. As indicated in our paper, COMET is intended to be "a 
low-level test model of the effects of colloid facilitated trans­
port" (i.e., a screening model). Consequently, the approach to 
colloid filtration offered by Mason et al. a consistent with thc 
screening level approach of COMET, and therefore offers valu­
able information on whether the model Is appropriate for a 
particular aquifer application. 

CORRECTIONS TO "Subsurface Panitloning of Volatile 
Organic Compounds; Effects of Temperature nnd Pore-
Wator Content," September-Oclobar 1991 issue, v. 29, 
no. 5, pp. 678-684 
byH. B. Kerlooi. Kerhol and Asaoclates, SiOOS. Patrick 
Lane, Suite 23. Les Vegae, Nevada 8911$ 

Please note the following corrections to my paper 
1. Equation (5) should have C ( ? ( H / K D ) / ( ? T as the first 

term on the right-hand side. 
2. The second term on the right-hand side of equation (13) 

should be: 

HCw(AH,^/RT') 

3. Cl in equation (22) should be Cg. 
4. In the line above equation (21),"... surface.. ."should 

be " . . . subsurface..." 
1 hope these errors have not caused any trouble for 

readers. 
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State means the several states of the 
United States, Ihe District of Columbia, 
the Comirionwcalth of Puerto Rico, 
Guam, American Samoa, the Virgin 
Islands, the Commonwealth of Northern 
Marianas, and any other territory or 
possession over which the United States 
has jurisdiction. For purposes of the 
NCP, the tci-m includes In'dian tribes as 
defined in the NCP except where 
specincally noted. Section 126 of 
CERCLA provides that the governing 
body of an Indian tribe shall be afforded 
substantially the same treatment as a 
state with respect to certain provisions 
of CERCLA. Section 300.515(b) of fhe 
NCP describes the requirements 
pertaining to Indian tribes that wish to 
be treated as states. 

Superfund Memorandum of 
Agreement (SMOA) means a 
nonbinding, written document executed 
by an EPA Regional Administrator and 
the head of a state agency that may 
establish the nature and extent of EPA 
and state interaction during the rethdval, 
pre-remedial, remedial, and/or 
enforcement response process. Tho 
SMOA is not a site-specific document 
aUhdugh attachments ihay address 
specific sites. The SMOA geherally 
defines the role and responsibilities of 
both the lead and the support agencies. 

Superfund state contract is a joiiit, 
legally biriding agreernent between EPA,. 
and a state to obtain the necessary 
assurances before a federal-lead . 
remedial action can begiti at a site. In ' 
the case of a political subdivision-lead 
rofhedial response, a three-party.'.; • 
Superfund State contract among EP A, 
thc state, and political subdiyisipri 
thereof, is required before a political 
subdivision taikes the lead for any phase 
3f remedial response to ensure state. 
nvolvemeht pursuant to section 121(f)(1) 
jf CERCLA. The Superfund state ; , 
:ontract may be amended to provide the 
state's CERCLA section 104 assurances 
lefore a political subdivision can take 
he lead for rfeitiedial action. : 

Suppcirt :(3ge/icy means the agency or ; 
igencies thai provide the support 
gency coordinator to furnish necessary 
lata to the lead agency, reviev/l 
BSpohse-data and documents, and 
rovide other assistance as requested by 
le GSG or RPM. EPA, the USCG, 
nother federal agency^ OF a state may. 
e support agencies for a response 
ction if Operating pursuant to a 
Dntract executed under section 
M(d)(l) of CERCLA or designated 
Lirsuant to a Superfund Menibrandum 
fAgreemeiit entered into pursuant to 
ibpart F of the NCP oi-other 
;reement. The support agency may also 
incur on decision documents.-

Support agency coordinator (SAC) 
means the official designated by the 
support agency, as appropriate, to ' 
interact and coordinate with the lead 
agency in response actions under 
subpart E of this part. 

Siii-face collecting agents means those 
chemical agents that form a surface film 
to control thc layer thickness of oil. 

Threat of discharge or release, see 
definitions for discharge and release. 

Threat of release, see definition for 
release. 

Treatment technology means any unit 
operation or series of unit operations 
that alters the composition of a 
ba:!ardous substance or pollutant or 
contaminant through chemical, 
biological, or physical means so as to 
reduce toxicity, mobility, or volume of 
the contaminated materials being 
treated. Treatment technologies are an 
altemative to land disposal of 
hazardous wastes without treatment. 

Trustee means an official of a federal 
natural resources management agency 
designated in subpart G of the NCP or a 
designated state official or Indian tribe 
who may pursue claims for damages 
under section 107(f) of CERCLA. ; 

. United States when used in relation to 
section 311(a)(5) of the CWA, mearis the 
states, the District of Columbia, the 
Comrrionwealth of Puerto Rico, the 
Northern Mariana Islands, Guam, . 
American Samoa, the. United States 
Virgin Islands, ahd the Pacific Island 
Governments. United States, when iised 
in relation to section 101(^7) of CERCLA,, 
includes the several states of the United 
States, the District of Columbia, the. 
Commonwealth of Puerto ;Rico, Guam, 
American Samoa, the United States 
Virgin Islaiids, the Commonwealth of 
the Northern Marianas, ahd any other 
territory or possession over which the 
United States has jurisdiction. 

Vessel as defined by section 101(28) 
of CERCLA, means every descriptiph of 
watercraft or other artificial contrivance 
used, or capable of being used, a^ a 
means of transportation on water; and, 
as defined by section 311(a)(3) of the 
CWA, means every description o t 
watercraft or other artificiial coritrivance 
used, or capable of being used, as a. 
means of transportalion on water other 
than a public vessel. 

Vo/u/j/eer means any individual . 
accepted to perform services by the lead 
agency Which has authority to accept 
volunteer services (examples: See 16. 
U.S.C. 742f(c)). A volunteeris subject to 
the provisions of the authorizing statute 
and the NCP. ' 

§ 300.6 Use of number and gender. 

As used in this regulation. Words in 
the singular also. !nc:lude the plural and 

words in the masculine gender also 
include the feminine and vice versa, as 
the case may require. 

§ 300.7 Computation of time.' 

In computing any period of tiinc! 
prescribed or allowed in these rules of 
practice, except as otherwise provided, 
the day of the event from which the • 
designated period begins to run shall not 
be included. Saturdays, Sundays, arid 
federal legal holidays shall be included. 
When a stated time expires on a 
Saturday, Sunday, or legal holiday, the 
stated time period shall be extended to 
include the next business day. 

Subpart B—Responsibility and 
Organization for Response 

§ 300.100 Duties of President delegated to 
federal agencies.. 

In Executive Order 11735 and 
Executive Order 12580, "the President 
delegated, certain functions .and 
responsibilities vested in him by the 
CWA and CERCLA, respectively. 

§ 300.105 General organization concepts. 
(a) Federal agencies should: 
(1) Plan for emergencies and develop 

procedures for addressing oil discharges 
and releases of hazardous substances, 
pollutants, or contaminants; 

(2) Coordinate their planning, 
prieparedness, end response activities 
with one ariolher; 

(3) Coordinate their planning, 
preparedness, and response activities 
with affected states and local 
governmerits and private entities; and 

(4) Make available those facilities or 
resources that miay be useful i n a 
response situation, consistent with 
ageiicy authorities and capabilities. 

(b) Three fundamental kinds of 
activities are performed pursuant to the 
NCP: 

(1] Preparedness planning and 
cbordinatiori for response to a discharge 
of oil or release of a hazardous 
substance, pollutant, or contaminant; 

(2) Notification and communications; 
and 

(3) Response operations at the scene 
pf a discharge or release. 

(c) The organizational elements 
created to pisrform these activities are: 

(1) The National Response Teiam 
(NRT), responsible for national response 

• and preparedness planning! for 
coordinating regional planning, and for 
providing policy guidance'and support 
to the Regional Response Teams. NRT 
membership consists of representatives 
from the agencies specified in §300.175. 

(2) Regional Response Teams-(RRTs), 
rcspoiisible for regional planning and 
preparedness activities before response 
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